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FIREPROOF STEEL 
AND BRICK GRAIN 
ELEVATOR. 

In our issue of No- 
vember 20 we gave 
an illustrated de- 
scription of the larg- 
est of the grain ele- 
vators in use at the 
port of New York. 
In this issue we pre- 
sent views of the lat- 
est and largest ele- 
vator in existence, 
in which an entirely 
new departure has 
been taken in sub- 
stituting steel for 
wood in the con- 
struction of the bins 
and in driving all the 
machinery by elec- 
trical power. The 
two engravings show 
this vast structure 
during its erection at 
a time when the cyl- 
indrical bins had 
been built and the 
inclosing brick walls 
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THE COMPLETED STRUCTURE, SHOWING MARINE TOWERS, 
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were being carried 
up, and also when 
the building was 
completed. 

The elevator, which 
was built for the 
Great Northern Ele- 
vator Company, of 
Buffalo, New York, 
covers an area 120 
feet wide by 400 feet 
long and is located 
on the Blackwell 
Canal and Garrison 
Street, Buffalo. The 
structure is com- 
posed wholly cf 
stone, brick and 
steel, and there is no 
wood or other inflam- 
mable matter in the 
building or uséd in 
its construction, 
other than above set 
forth, excepting the 
roller top desk of the 
elevator superintend- 
ent, and this is locat- 
edin his office. which 
(Continued on p. 407.) 
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The laying of the new 48 inch water mains on Fifth 
Avenue, New York, has reached a point where it is 
possible to dispense with the distributing reservoir at 
Forty-second Street, and this famous engineering work 
will now be torn down to make way for the noble pile 
which is to form the home of the New York Publie Li- 
brary. The reservoir was built over half a century 
ago to provide a terminal for the Croton Aqueduct, in 
common with which it forms the most monumental 
engineering work of the first half of the century in 
America. The cost of this water supply was wore than 
$12,000,000, and the enterprise with which the city of 
only a quarter of a million souls faced so great a finan- 
cial burden was only equaled by the skill and good 
taste with which the engineers of that day, Jervis, 
Allenand Davis, carried out the engineering and archi- 
tectural features of the work. 

The reservoir, which crowns the summit of Murray 
Hill, stood well out in the country at the date of its 
erection. Fault has been found withits architectural 
design; though it has always seemed to us that the 


; simple and massive Egyptian style in which it is built 


is singularly adapted to express the purpose of the 
inclosing walls of the structure. The reservoir covers 
four acres and is built entirely above ground. The 
walls are carried up high enough to give a maximum 
depth of 36 feet of water and a total capacity of 24,000.- 
000 gallons. The walls are double, with a space be- 
tween them, varying from 9 feet 9 inches to 14 feet in 
width, and they are tied together at intervals with cross 
walls. The outer wall, 4 feet thick throughout, has a 
batter of 1 in 6. The inner wall varies froin 6 to 4 
feet in thickness and is vertical. A puddled embank- 
meut is laid against the inside of the inner wall and 
the bottom is covered with 2 feet of puddled earth, 
above which is 12 inches of concrete. 

The work was carried out with that conscientious 
care whichmarks the whole of the Croton water scheme, 
and testifies to the skill of the engineers and the thor- 
oughness of the contractors of an earlier day. 


> + o> > —- —“- 
THE POSSIBILITIES OF HIGH SPEED 
TRACTION. 

In view of the. many impossible schemes for air-line 
electric roads with speeds of from 100 to 200 miles an 
hour which from time to time find their way into the 
press, it is a relief to find the subject taken up and dis- 
cussed in ascientifie way by professional men who have 
no other object than to place the actual possibilities 
and limitations of high speed electric travel before the 
reader. In a recent series of articles in the Engineering 
Magazine the authors discuss the engineering and 
financial features of an electric road between New 
York and Philadelphia which would carry passengers 
between the two cities in thirty-six minutes, or at the 
It is the 
opinion of the authors that the scheme would present 
no civil or electrical engineering difficulties which could 
not be overcome. The cost, however, as figured out, 
would be $190,000,000. The estimate is made on the 
basis of a road on the third rail system, with trains 
running at three-minute intervals. Three-phase 10,000 
volt current would be used for transmission lines, and 


ELECTRIC 


| 1,000 volt direct current on feeders. Each station would 


have an economical capacity of 30,000 horse power and 
each substation acapacity of 20,000 horse power. The 
travel, estimated on the basis of several existing ele- 
vated and suburban roads, is put down at 187,040 pas- 
sengers both ways per day. This is more than four 
times the traffic of all the existing roads between these 
cities. It is considered, however, that the reduced time 
and the low fare, assumed at twenty cents, would 
greatly increase the travel. It is evident that, in the 
opinion of the authors, Messrs. C. H. Davis and F. 8. 
Williamson,the difficulties would be rather of a financial 
than electrical nature, and their study of the question 
of high speed travel shows once more that the limits to 
engineering performance are set by financial rather 
than technical considerations. 

a A 
PROBABLE SOLUTION OF THE ARMOR PLATE 
QUESTION. 

There is some prospect of a settlement of the armor 
plate controversy between the government and the firms 
engaged in armor plate manufacture, by the latter offer- 
ing to supply a much superior plate at the price fixed 
upon by the Secretary of the Navy. It is well under- 
stood in naval circles that the great Krupp factory is 
turning out nickel plates treated with its new gas pro- 
cess which have shown better ballistic results than 
the nickel-steel Harvey plates which have won such 
world-wide celebrity. It now appears that the Car- 
negie and Bethlehem Companies have acquired the 
rights to the Krupp process in this country, and two 
experimental plates are being made which will shortly 
be tested at the naval proving station at Indian Head. 
The Krupp plates have shown all the hardness of the 
Harvey plates, with a remarkable toughness which ren- 
ders it practically impossible to break them. Extreme 
toughness and extreme hardness seemed to be incom- 
patible in the same plate, until Harvey combined the 
two by the use of nickel and face hardening. The 
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hardness, however, is always present in greater de- 
gree than the toughness in Harvey plates. The new 
Krupp process seeins to render the plate absolutely 
proof against fracture. 

If the two experimental plates show all the good 
qualities expected of thein, the obvious course for the 
government would be to fix a fair price and close a con- 
tract for the supply of the much needed armor for the 
new battleships. 

i 
A YEAR OF PLENTY IN KANSAS. 

It is a commonplace truth that the source of the 
prosperity of this country lies in the soil—that good 
crops mean good times; but it is only when we have 
before us such astonishing figures as are furnished this 
year by the Kansas State Board of Agriculture that we 
appreciate the supreme importance of agriculture. 
Omitting the odd thousands, we find that the yield of 
winter wheat in that State is fifty million bushels, 
worth thirty-four million dollars, or 160 per cent more 
than last year. The corn crop totals one hundred and 
fifty-two million bushels, and the yield of oats is 
twenty-three million bushels, the two together bring- 
ing in thirty-two million dollars. The total value of 
winter and spring wheat, corn and oats is sixty-six mil- 
lion dollars. 

This is the record of a year of plenty. Compare it 
with the crops of the previous year, when the combined 
winter and spring wheat, corn and oats brougnt only 
fifteen million dollars to the farmers. 

The table of the yields and values of the crops and 
products of all kinds, including, in addition to the 
cereals already mentioned, potatoes, flax, sorghum, 
dairy products, ete., is one hundred and thirty-six mil- 
lion dollars. The total value of crops and live stock is 
two hundred and thirty million dollars, and the total 
net increase of all agricultural products is over forty 
million dollars. In the presence of such figures one is 
prepared to believe there may be more truth than jest 
in the statement that Kansas will ‘‘ forward a car load 
of canceled mortgages” to the forthcoming exposition 
at Omaha as a token of her returning prosperity. 

tO 
ECONOMY IN DETAILS. 

There is a good story told in a Philadelphia paper of 
a French officer of engiaeers who, during a visit to one 
of the large machine shops in that city, regarded with 
comparative indifference the massive tools and ‘‘ show” 
features of the establishment but paid close attention 
to a little tool-sharpening machine—a type of those 
numerous ingenious labor-saving appliances with which 
an American shop abounds. At the close of his inspec- 
tion he stated that he had visited all the most notable en- 
gineering undertakings and establishments in America, 
and that he should report to his governinent that the 
biggest things in America are the little things. He 
was struck with the fact that in some establishments 
which he had visited the profits were mainly realized 
in the saving of materials and labor by close attention 
to details which in Europe are unconsidered trifles, 
and as an instance of this he quoted the little grind- 
stone which he had noticed in the shops. 

The criticism of the French engineer went direct to 
the mark, for while we have engineering works as 
great as any in the world, it is in our genius for inven- 
tion of labor-saving appliances that we lead the world, 
and herein, too, lies the secret of the extraordinary re- 
ductions which we have been able to make in the cost 
of manufacture. 

With the ever-growing magnitude of industrial 
operations and the increasing keenness of competition, 
the race will be won by the people who have a genius 
for economy in details, who are untiring in their efforts 
to save time and labor in the most insignificant trifles 
of shop and factory management. The rapidity with 
which the new inventions of one country are patented 
and bought up in other countries has an equalizing 
effect which prevents any one nation from enjoying a 
monopoly of the fruits of its ingenuity, at least in the 
more important and costly inventions ; but as long as 
the American mechanic continues to devise more rapid 
and less laborious ways of doing even the most insig- 
nificant work, it will continue as easy for us to under- 
sell the European producer as it is puzzling to him to 
understand how we can do it. 


——— © pe 
THE LIMITS OF HUMAN SPEED AND ENDURANCE. 
The many forms of use and abuse to which the bicy- 

cle has been put have served to demonstrate that man 

is capable of feats of speed and endurance the mere 
suggestion of which would have been deemed absurd 
and impossible a generation ago. While it has long 
been known that the human frame was capable of ex- 
ertion far beyond the powers of the brute creation, it 
was reserved for the bicycle to show just what the 
measure of its endurance was. While we consider 
that six day races, such as have lately been conciuded 
in New York, are to be condemned on obvious grounds 
of humanity and common sense, it is undeniable that 
they possess an interest as showing the amazing feats 
of strength and endurance of which a well trained ath- 
lete is capable. 

The past year has been fruitful in record-breaking 
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performances on the bicycle, and the array of records 
is full of startling figures. The distinction most covet- 
ed by the racing wheelman is that of having ridden 
the mile in fastest time. This has been done first in 
England and a month or two later in America in 1 
minute 352 seconds, which is equal to a speed of over 38 
miles an hour. The rider who first rode a mile in this 
time has also covered a distance of 322 miles in one 
hour—an even more remarkable performance. 

This, however, was eclipsed by the feat of another 
speedy rider who wheeled off over 616 miles in one day 
at an average speed of 202 miles an hour. A study 
of the details of this ride reveals the remarkable fact 
that the rider was as strong at the finish as at the start, 
the average speed for the twenty-fourth hour being as 
high as for the first hour, and the 610th mile being 
covered in 1 minute 56 seconds, or at a speed of more 
than 30 miles an hour. 

The latest and, in respect of mere endurance, the 
most difficult feat was the ride of 1,983 miles in six days 
made in this city. The average speed from Monday 
mcrning to Saturday afternoon, when the rider practi- 
eally left the track for good, was 14°7 miles per hour, 
and the average actual speed, exclusive of rests, was 15°8 
miles per hour. The rider was off the track only 934 
hours, 444 hours of which were given tosleep. From 
a mnedical point of view the remarkable fact was that 
his pulse and temperature were about normal after this 
tremendous exertion, and that he showed no discern- 
ible physical injury as the result of it. It isnotewortny 
that the rider’s diet consisted almost entirely of boiled 
rice and milk and that no stimulants of any kind were 
taken. 

In the presence of such performances as have been 
outlined above, the stories of ancient prowess become 
more credible, and it is certain at least that our race 
shows no signs of physical degeneration in the present 
day. 

——<a—¢- 0 >< 
COPYRIGHT INJUSTICE. 

An interesting example of the obliquity of vision 
with which men seem to be afflicted in regard to pro- 
perty rights in literature is given in the pending 
proposal for amendment of the copyright law. It is 
proposed to require authors obtaining copyright pro- 
tection to supply at their own cost copies of their 
books to public libraries throughout the country. At 
first only a few libraries are to be designated as re- 
cipients of such gifts, four or five in all. But there is 
no reason why the number should not be indefinitely 
extended. If the public library in one city is to be 
thus favored, why not that in another city? The 
chances are that if the principle is once established, the 
application of it will be extended until the author is 
compelled to give a copy of his book to every city, 
town, village and public school library in the land, or 
else forfeit his copyright. Or, if not, it would be un- 
commonly interesting for the authors of the proposal 
to explain why not. 

The system, it is said, will result in the building up 
of anumber of national libraries throughout the coun- 
try. Yes. If every farmer who wants to have his 
ownership of his wheat crop protected were required 
to give a bushel to some government depository in 
each large city throughout the country, the system 
would result in the building up of anumber of na- 
tional granaries. If every man who wants his right to 
his wages maintained were required to pay $1 a week 
to a government collector in each large city of the 
Union, the result would be the accumulation of a 
magnificent surplus in the national treasury. If 
every man who wants to secure patent rights on a 
machine he has invented were required to give one of 
the machines to every city in the land, to be loaned 
out to the inhabitants for free use, it would be a mighty 
nice thing for those who want to get something for 
nothing. And assuredly there is no conceivable argn- 
ment in favor of the one scheme that does not apply 
with equal force to all the others. There is no more 
reason why the producer of literature should be thus 
mulcted than the producer of any other commodity. 

The scheme may have been suggested by contempla- 
tion of the Library of Congress, which is thus enriched 
with copies of all new works, and a desire to create 
duplicates of itin other cities, and the question may be 
unthinkingly asked why the author may not properly 
be required to deposit copies of his book elsewhere, 
as well asat Washington. To such question the answer 
is obvious. The book is deposited at Washington, 
not tor the sake of building up a library, but as a 
matter of record, to complete the act of securing copy- 
right, as an inventor was formerly required to place a 
mode! of his machine in the Patent Office, or the owner 
of real estate has to record his title deeds at the office of 
the county clerk or register. The process of securing 
copyright is completed at Washington for the whole 
country, and does not have to be repeated in half a 
dozen other cities. There is no justification, therefore, 
for requiring one of its conditions to be repeated else- 
where. Nor would the scheme have any such result 
as its projectors seem to suppose. It would build up 
libraries, but they would not be good libraries. The 
essential nucleus of every library that is worth house- 


room must consist of a mass of standard and classic 
works which are not daily being produced and copy- 
righted. Libraries secured by the proposed method 
would be altogether one sided. They would contain 
plenty of current literature, but no standard works ; 
a host of ephemeral novels and minor poets, but no 
classics and no encyclopedias. Such a library would 
be a delusion and a snare. The government would 
have committed an act of gross injustice and spoliation, 
and have got no real benefit in return. The plan is 
a mischievous one fromevery point of view, and should 
be heard of only asa “horrible example” of freak leg- 
islation which never can be seriously considered.— 
New York Tribune. 


eee 
LIEUT. PEARY RECEIVES A SHIP. 


The following cablegram, relating to Lieut. Peary’s 
Arctic trip, has been received by the New York Sun: 

‘*A. C. Harmsworth, England’s patron of Arctic ex- 
ploration, has presented his Arctic ship ‘ Windward ’ 
to Mr. Peary and will have her overhauled and sent to 
America for use in his coming expedition. 

‘““This generous act of Mr. Harmsworth is the latest 
incident in a series that has shown that England and 
America are bound in the strongest brotherly ties in 
their rautual interest in Arctic work. Grinnell fitted 
out the first and second Grinnell expeditions to assist 
England in the search for Franklin and his brave com- 
panions. America sent the recovered ‘ Resolute’ back 
to England as a gift. England sent the ‘Alert’ to 
America to assist in the search forGreely and his com- 
panions. Now Mr. Harmsworth gives Mr. Peary a ship 
which has been engaged for the last three years in ex- 
ploring Franz Josef Land.” 

The princely gift of Mr. Alfred Charles Harmsworth 
will materially assist Mr. Peary in carrying out his 
plans of Arctic discovery. The ‘‘ Windward ” is adinira- 
bly adapted to the purpose of exploration in northern 
seas. This act of the London newspaper magnate will 
be another tie which, like the log of the ‘‘ Mayflower,” 
will tend to still more unite the people of Great Britain 
and the United States. 

In 1894 Mr. Harmsworth equipped the Jackson- 
Harmsworth expedition at a cost of $125,000. This ex- 
pedition, after spending three winters in Franz Josef 
Land, returned to England in September last. As the 
result of their labors almost the whole of Franz Josef 
Land has been carefully mapped, and has been shown 
to consist, not, as was supposed, of large land masses, 
but of a number of islands. Gillies Land, as to which 
there had been much controversy, he found to be con- 
spicuous for its absence in the place usually assigned to 
it on Arctic maps. 

+ 0+ ___—___— 
THE LASSO. 

The lasso is of great antiquity. It is said to be de- 
picted in the ruins of Nineveh. An early Persian 
manuscript, preserved in the Escorial, shows a sports- 
man (whom I suppose royal by his Olympian expres- 
sion and careless seat) in the act of catching a wild ass 
with a nicely plaited lasso. The monarch bestrides a 
rather ‘‘ stocky” looking, dark colored horse, with four 
white feet and a white face. A bow, quivers and a 
saber are hung from his saddle, and a sort of housing 
half covers the horse. How the wild ass is to be re- 
strained, even by the hand of a monarch, is not at first 
sight evident, for the lasso is neither fixed to the saddle 
after the fashion of the gauchos, nor is a half turn ta- 
ken round the pommel, in the style adopted by vaque- 
ros in Mexico and Texas. Apart from this detail, all is 
as realistically set forth as it would ‘be to-day in a pho- 
tograph. The horse bears away from the beast lassoed, 
and the king sits a little to one side, exactly as a Texan 
cowboy or an Argentine gaucho sits under similar cir- 
cumstances. Irises and Narcissi spring up under the 
horse’s feet, and an applauding group of angels peep 
out of acloud, while in the middle distance another 
Persian gaucho shoots an antelope with an arrow while 
galloping at full speed. 

The Laplanders are said to lasso their reindeer, and 
the Tartars and modern Australians use a rudimentary 
lasso fixed to a long pole in order to catch wild or re- 
fractory horses. The Poles, Croatians and Walla- 
chians, with the Hungarians, seem to have used the 
lasso till about the beginning of the present century. 
A picture by the German artist Richter shows Polish 
remounts for the German cavalry being lassoed in the 
Zwinger, at Dresden. The horses look as wild as a 
Texan ‘‘broncho” or an Argentine ‘‘ gagual,” and the 
attitude of men and animals, and the way the ropes are 
coiled and thrown, are identical with those adopted in 
Spanish America to-day. The lasso appears to run 
through aring in the pommel of the saddle. It is, 
however, in Spanish America where the art has been 
most developed. This is on account of the open coun- 
try and the vast numbers of wild and semi-wild horses 
which, up to the middle of the present century, over- 
spread its plains.—Badminton Magazine. 
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THE Boston Pneumatic Transit Company opened 
their pneumatic tube system at the general post office, 
Boston, on Friday, December 17, 1897, at 12 o’clock. 
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DUSTLESS BUILDINGS.* 
BY C J. WOODBURY, BOSTON, MASS,, MEMBER OF THE SOCIETY. 

The increased height of office buildings rendered 
possible by what Otis Tufts patented as the vertical 
railway, while bringing to their occupants relief from 
the noise of the streets, and affording comfort by ex- 
tending above the fly belt, which is as well defined as 
the snow line on a high mountain, also exposes the oc- 
cupants to the fine dust which pervades the whole 
structure and which the other salutary conditions of 
the building render more prominent. 

The modern method of heating and ventilating such 
a building is by means of a blast of air drawn downa 
flue, warmed and forced through the building in such 
quantities that four times the volume of the building 
is frequently circulated through the rooms each hour. 

This method of heating, although a more efficient 
application of radiating surface for heating the air 
than by direct radiation in rooms, and can be managed 
with far less expense for attendance, repairs and fuel, 
and provides the sanitary requisite of ventilation with- 
out cold draughts, yet this apparatus distributes large 
amounts of dust through such a building; and in a 
city using bituminous coal under the average condi- 
tions there isa fine carbon dust which is especially 
obnoxious, impairing drawings, books, delicate mech- 
anism, and whatever may be injured by the shower of 
fine, impalpable dust, which produces black, indelible 
smutches whenever touched. Thiscarbon dust is al- 
ways an annoyance and at times a serious matter. 

The writer undertook to abate the difficulty of dust 
in a building of nearly 500,000 cubic feet capacity, 
through which 26,000 cubic feet per minute was usually 
blown, for heating and ventilation. The outside air 
used for this purpose was drawn down a flue 37 square 
feet in cross section, and reached a velocity of 700 feet 
per minute. 

The means taken to remove the foreign substances 
from the air were by use of cotton cloth filters so ar- 
ranged that the air should approach the fabric at an 
acute angle by which the momentum would carry 
these particles beyond a point where the element of 
air under consideration would pass through the filter, 
and the particles of dust would be carried by the place, 
and, striking the cloth at a lesser angle, tend to glance 
off and be carried to the bottom of the filter, rather 
than to clog the interstices in the fabric. The area 
of the filters being larger than that of the flue, the 
rate of filtration was inversely slower than the velo- 
city of the air down the flue. 

The means by which this was accomplished were 
very simple. A timber frame, divided by partitions 
into fine rectangular openings, was placed at the top 
of the flue, and under each opening was placed a bag 
whose top was attached to a light wood frame slightly 
larger than the opening, making atight fit, so that the 
a‘r entering the flue must pass downward into these 
bags, which were over thirty feet in height. An arrange- 
ment of guides, ropes and pulleys enabled the bags to 
be raised and lowered by a person at the bottom of the 
flue. The bottoms of the bags were made open, and 
closed with a drawing string, and hoops kept the lower 
portion distended. An arrangement of lines extending 
along the sides from end to end facilitated turning 
inside out and back again when they were being 
cleaned. 

The whole of the mechanical arrangement is fully 
described in United States patent No. 589,772. 

These bags were square at the top, where their com- 
bined area equaled that of the flue, but soon dimin- 
ished to a cylindrical section, occupying about 40 per 
cent of the space, thus affording ample clearance for 
the exit of the air passing through the fabric. 

The area of the flue was 334 per cent of that of the 
bags, and while the air passed down the flue at a velo- 
city of 700 feet per minute, it passed through the fabric 
at 26 feet per minute. 

From half a peck toa peck per month of fine dust 
was gathered from the bags. 

The efficiency of the device was tested by placing 
freshly painted boards at the bottom of the flue before 
the installation of the apparatus, and then giv:ag an- 
other coat of paint after the apparatus was in ser- 
vice. 

In the first instance the fresh paint collected fine 
dust until it resembled fine sandpaper, and in the 
second the paint dried with a smooth surface. 

In several of the offices split laps of absorbent cotton 
were placed in various parts of the building before and 
after the bags were in service, and one set was covered 
with fine particles and the other was free. The change 
was not a notable one at first, owing to the large 
amount of dust in the flues, but much of this was re- 
moved by running the blower at avery high rate of 
speed, and afterward removing the registers and wash- 
ing them and the flues as far as could be reached. 

The device has been solely under the care and 
management of the men employed on the engine and 
boilers, and has served its purpose in rendering a build- 
ing free from dust caused by the ventilating system. 


* Presented at the New York meeting (December, 1897) of the Amer- 
ican Society of Mechanical Engineers, and forming part of volume xix 
of the Transactions. 
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A NOVEL MONKEY WRENCH. 

The illustration represents an improved wrench 
recently patented by Charles H. Avery, of No. 9 Lin- 
den Street, Binghamton, N. Y. Fig. 1 represents the 
working portion of the wrench, the handle not being 
shown, and Fig. 2 is a sectional view through the mova- 
ble jaw. The latter, as will be seen, has a seat or re- 


AVERY’S WRENCH. 


cess, in which is located a clutch member, having at 
each side a slightly projecting ear. The teeth on the 
shank or stem of the wrench are inclined in the direc- 
tion of the fixed jaw, and the clutch member, with the 
movable jaw, is held in engagement with the teeth by 
a spring. The arrangement permits the free move 
ment forward of the movable jaw, to engage a nut, 
while by a slight pressure on the ears of the clutch 
member the latter may be released from such engage- 
ment and the movable jaw moved backward, as de- 
sired. When the ears are released, the spring throws 
the clutch member into engagement with the stem and 
holds the movable jaw against movement away from 
the stationary jaw. 

ee 

Fulton’s Submarine Torpedo Boat. 

Nearly a century before Jules Verne wrote about 
the Nautiius, Robert Fulton constructed a submarine 
boat of that name. This fact is not generally known, 
and the recent memoir of M. Eugene Debose, of the 
French navy, is of more than usualinterest. He states 
that Fulton launched a submarine boat named the 
Nautilus at a point near Rouen on July 30, 1800. 

‘““On the same day,” he continues, ‘‘ Fulton made 
several experiments with his boat. They lasted for 
three hours, and the stretch of water occupied was 
between Bapannul and the woodyard of Citizen Thi- 
bault, where the depth was twenty-five feet. The ex- 
periments were as satisfactory as could be desired, in 
spite of the fact that there was astrong current. Next 
day the inventor went down the Seine to Havre, 
where the new harbor was placed at his disposal. 

‘*There a test was made as to the relative advan- 
tages of oars and of ascrew moved by the arm, and the 
result was a convincing proof that by means of the 
screw inuch muscular force could be utilized. Seven 
minutes were required to work the Nautilus by means 
of oars and only four minutes by means of a screw, 
which Fulton styled a machine ‘with wings like a 
windmill.’ 

‘* When a certain quantity of water was introduced 
the Nautilus sank readily, and in a direction 
parallel to herself, and she again came to the sur- 
face when the water was forved out by ineans of a 
pump. Some time afterward Fulton adopted a 
screw with horizontal wings, which was placed in 
front and which enabled him to remain under 
water almost constantly, even while the boat was 
moving. He moved to right and left by means of 
an ordinary rudder placed at the poop, and he 
also used a horizontal rudder divided into two 
parts. This method of steering, invented by him, 
is very like that which is used in modern sub- 
marine boats.” 

Finding that the French government would give 
him no aid, Fulton, who had spent a great deal of 
time and money in perfecting the Nautilus, 
crossed the channel and offered his invention to 
the British government. 

But in London he met even with less success 
than in Paris. Pitt seems to have thought well of 
his proposition, but, powerful though he was, he 
failed to gain for it official approval. 

a 

HERR MARPMANN has found microbes of vari- 
ous kinds in seventy-seven samples of ink--red, 
blue and nigrosine—supplied to schools, and some 
of the microbes were deadly enough to kill 
mnice inoculated with them. He recommends that 
ink bottles should not be left open to the air in 
schools. 


THE PIERCE PNEUMATIC CUSHION BICYCLE FRAME. 

The accompanying illustrations represent improve- 
ments in a bicycle frame designed to throw upon the 
wheels all the vibration of a machine, relieving the 
rider of the most fatiguing part of the work of bicycle 
riding. The principal view shows the frame assem- 
bled, the other figures representing the detached parts 
which form the cushioning device, the steel tubing 
being of a high quality, especially drawn for this pur- 
pose. 

The lines of the cushion frame are those of the 
best and latest wheels, the frame being of rigid con- 
struction, and the portion forming a part of the rear 
upright would not be noticed as differing from a regu- 
lar pattern of frame, except for the nickeling. The 
inprovement is being introduced by the George N. 
Pierce Company, of Buffalo, N. Y., under the patents 
of the Hygienic Wheel Company, St. Paul Building, 
New York City. Messrs. Pierce & Company are manu- 
facturers of cycles and tandems, and also have branches 
in New York and Boston. The rear upright is, as will 
be seen, formed as a combination telescopic device, 
having but slight motion, but with a cushioning ar- 


rangement for the rear portion of the saddle formed | 
partly of a spring and partly of compressed air in the| 


tubes. 

It is, however, wholly unlike spring seat posts or 
spring saddles, as the distance is always uniform be- 
tween the seat and the pedals, the feet and limbs not 
being vibrated, and the rider being thus saved from 
excessive jolting on uneven roads—an improvement 
which cannot fail to be especially appreciated by 
women riders. In the illustration showing the various 
parts, Fig. 1 represents the lower tubular socket on the 
rear fork, Figs. 2 and 3 forming inner tubular portions 
constituting a pneumatic socket and casing for the 
spring, 4, while Fig. 5 is a sectional view showing 
the parts assembled. It is to be noted, also, that the 
connection between the head and the rear fork is made 
by means of steel plates, which give great firmness and 
yet afford some degree of elasticity. It is said that 
with this improvement the tires can be blown to any 
degree of hardness without causing discomfort to the 
rider. 

The improvement has already been in use for a suffi- 
cient time to have received high commendation from 
a great number of practical wheelmen. The company 
make the springs of four different sizes, as may be re- 
quired by heavy or light riders. 
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A STOVEPIPE HOLDER. 

A simple and inexpensive form of holder, readily ap- 
plicable to one end of a length of stovepipe, and which 
may be contracted to be conveniently entered into a 
thimble in a flue or into a pipe opening, to hold the 
pipe in position, is represented in the accompanying 
illustration. The improvement has been patented by 
George Griswold and Harry P. Chase, of Salem, Ore- 
gon. Fig. 1 shows the application of the device, Fig. 
2 indicating the movement of the inner expanding 
band. The two bands are pivotally connected by 
metal straps, each end of the outer band having an 
ear adapted to receive an adjusting screw by which it 
may be made to closely grip the pipe. The inner band 
has at one end a link, while at its opposite end is pivoted 
a curved lever, as shown in Fig. 2, whereby the band 
may be contracted’ for introduction into the stovepipe 
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thimble or flue opening, the lever being afterward 
thrown back, as shown in Fig. 1, to expand the band 
and cause it to serve as a support for the inner end of 
the pipe. 
——o + 0 +e. 
Caoutchoue and Gutta Percha Cements. 

A gutta percha cement for leather is obtained by 
melting together 100 parts gutta percha, 100 parts as- 
phalt or pitch, and 15 parts oil of turpentine. It is to 
be used hot. 

Elastic gutta percha cement, especially for fixing 
soles to shoes, which does not crack in bending, on 
account of its great extensibility, is prepared by dis- 
solving 10 parts gutta percha in 100 parts benzine and 
pouring the solution into 100 parts linseed oil varnish, 
shaking well. The leather must be roughened before 
using this cement, in order to insure greater durability. 
By a caseine-borax cement a handsome surface gloss is 
imparted to the leather. The borax is dissolved in 
boiling water and the borax solution poured into 
freshly prepared caseine. The durable thick cement is 
very serviceable. 

Good caoutchoue cements, for rubber strips or rub- 
ber goods on metal, are obtained by dissolving shellac 
in ten times its weight of ammonia. After standing 
for three to four weeks a transparent putty -results, 
which is used without heating. The cemented places 
soften at first, but become hard and firm after evapor- 
ation of the ammonia, which may be assisted by heat- 
ing. This cement is watertight and gasproof, and is 
also useful for hard rubber articles. A cement made 
of a mixture of gutta percha with asphalt is 
serviceable for the same purpose. This has to be 
applied hot and the pieces are to be pressed to- 
gether. 

Very useful cement for leather belting is manu- 
factured by kneading 10 parts carbon bisulphide 
and one part of oil of turpentine with gutta 
percha until a thick paste results. The portions 
of the leather where the cement is to be applied 
must be unoiled and roughened ; the cement is 
put on and the ends are pressed together until 
the binding agent has become dry. Directions 
for caoutchoue cements are: 100 parts finely cut 
caoutchoue, 15 parts resin, 10 parts shellac, dis- 
solved in sulphide of carbon. One part caoutchoue, 
7 parts mastic, and 50 parts chloroform, left to 
stand several weeks. 

Cement for rubber boots, ete: (1) 10 parts 
caoutchouc dissolved in 250 parts chloroform ; 
(2) 10 parts caoutchoue, 4 parts resin, 40 parts oil 
of turpentine, mixed and dissolved. For use, pour 
together equal parts of both solutions.—Trans- 
lated from the Farben Zeitung. 
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JADE is found in the Bhamo, Chindwin, and 
Katha districts in Upper Burma. The chief work- 
ings are in the Bhamo district, from which 254,- 
000 pounds were obtained in 1895. Nearly all of 
this is sent to China, where jade stone is highly 
valued. 
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The Feather Evil. 

All moralists have assured us that ‘when lovely 
woman stoops to folly,” she stoops very low indeed. 
And so when women attempt to emulate the glories of 
a Choctaw chief or a South Sea islander, it is not con- 
siderations of art or humanity or self-respect that will 
stop them, says Natural Science. Consequently, it is 
not likely that the insensate votaries of fashion, who 
disfigure their heads with baskets of artificial flowers 
(irrespective of the season), virulently dyed scraps of 
ribbon, twists of steel. and unnaturally clipped or 
colored bird feathers, will pay any attention to a para- 
graph in a scientific journal. But we are willing to 
leave the irresponsible half of creation all their chiffons, 
their coal tar dyes and their scrapiron, if only they 
will leave us our birds. The rate at which some of 
the rarest and most beautiful birds on our planet are 
being destroyed to gratify this extraordinary taste 
ean hardly be realized. On the 18th of April last 
nearly half a million birds were sold at an auction in 
London, and the details of the consignment were thus 
given by Mrs. Edward Phillips at the annual meeting 
of the Selborne Society : 


Osprey DIUMEB is feria sina ste. Leld cadeion: <te Sa SDS a 11,852 ounces. 

NA bare plumes). 5 esi seeeiardsGecanen wis sie Ae eravee ne’ 18634 pounds. 
Peacock feathers... 215051 bundles. 
Birds of paradise... 2,362 

AUndian: parrotsssea S005 cess ge eke aloe esas eee Re 228,289 

Bronze pigeons, including the goura 1,677 

Tanagers and sundry birds ..........0 00 2... 38,198 

Humming birds: isccies) a. cccncintesdeeieaves ts: 116,490 


Jays and kingfishers................ Raihdgvaraee terol 48,759 
Impeyan and other pheasant and jungle fowl ... 
Owls and hawKks..........6. ceceseene cee eee 

A similar sale took place in February, and others 
were to follow in July and October. 

It is small consolation to us to think that ina few 
years the price of these luxuries will be prohibitive, or 
that, unless fashion changes in the direction of sea- 
weeds or turnip tops, there will soon be no more birds 


THE BERLIN ALUMINUM BALLOON. 


leather, and the bearings, which weighed only a few 


The idea of constructing a metallic balloon is not | pounds and were of brass, the whole of the immense 


by any means new, the first of this type having been |structure was built of aluminum. 


constructed by M. Mares-Monges in 1842. 


An idea of the true 


It consisted |meaning of this can be gained from the following 


START OF THE ALUMINUM BALLOON. 


of a large hollow ball, 33 feet in diameter, built of thin 
sheets of copper, and filled with hydrogen gas. 
The progress in the manufacture of aluminum and 


to destroy. Nor can we overlook the terrible suffer-|its ever decreasing cost have led experimenters in 
ing involved by this enormous slaughter: the young | aeronautics to regard it as a suitable material for bal- 


BALLOON AT 


osprey bereft of their parents left to die in hundreds, 
the heron with the plumes torn from its back, writh- 
ing into death. 

ee a 

A New Method of Inducing Sleep. 

In the Journal of the American Medical Association 
of September 25, 1897, Dr. J. B. Learned describes the 
following method, which he used in his own case. For 
some years he suffered from insomnia following a fall 
froin his car. He tried many methods of treatinent in 
vain—drugs, hot waterand cold water internally and 
externally, friction, over-feeding and under-feeding, 
exercise, gymnastics, deep inspirations and numberless 
mental occupations. At last the following method 
proveda success. The principle is to induce muscular 
fatigue by exercises carried out in bed. Lying on his 
back, the patient first reaches for the foot and head 
board at the same.time. He then raises his head half 
an inch; at the same time he breathes slowly and 
deeply about eight inspirations to the minute, which 
are counted. After about twenty inspirations, the head, 
which begins to feel heavy, is dropped. The right foot 
is then raised (the reaching for the boards ancl count- 
ing being continued) and similarly dropped when 
fatigued. The left foot goes through the same process. 
The muscles which are used in reaching for the head 
and foot boards are then relieved, and the body is ele- 
vated so that it rests on the head and heels. He then 
turns on the right side and reaches for the head and 
foot boards again, and raises first the head and then the 
foot as before. The same process is gone through on 
the other side. Thus eight positions have been assumed 
and a large number of muscles used. If sleep has not 
been induced, the same cycle is gone over again. 


ELEVATION OF 800 FEET. 


loon construction, and Herr Schwarz, of Agrain, de- 
signed and built a cylindrical airship of colossal dimen- 
sions which recently made a trial trip that ended in 
disaster. 

With the exception of the driving belt, which was of 


figures : The body of the ship was 134 feet long, 46 fee‘ 
high, 42 feet 7 inches wide, and the whole ship wit| 
the ear weighs 5,720 pounds. 

The history of the trial trip, made on November 3, 
under the direction of the officers of the Royal Prus- 
sian Aerial Navigation Department, would probably 
have been quite different if the inventor and con- 
structor of the balloon had been in the car; but, un- 
fortunately, Herr Schwarz, of Agram, died before the 
test had been made. The press has made altogether 
too much of the unfortunate but entirely unnecessary 
wrecking of the ship, without setting forth the causes 
thereof; although the ascension, in spite of the un- 
looked-for ending, demonstrated all that the inventor 
had claimed. This is the professional opinion, which 
could be obtained only after some delay, Schwarz had 
never beenable to persuade the officers of the Aerial 
Navigation Department that his ship had sufficient lift- 
ing power to rise from the ground with its motor and 
passengers ; and they maintained that, even if the ex- 
ceedingly delicate operation of filling the balloon with 
pure hydrogen by Herr Schwarz’s method could be 
successfully performed, it would be found that the 
ship was so constructed as to be too heavy to rise. 
Upon the sudden death of Herr Schwarz, it seemed 
that his work had been in vain, but his wife, inspired by 
an unswerving faith in her husband’s theories, under- 
took to complete what he had begun. She obtained 
permission from the minister of war to have an ascen- 
sion of the apparatus from the Luftschifferpark under 
mnilitary protection, and the officers of the department 
afforded her most efficient aid ; but she could not over- 
come their doubt of the lifting power of the ship, and, 
therefore, in constructing the apparatus, they did away 
with everything that seemed to them to be at all super- 
fluous. Unfortunately, in this category were included 
the arrangement employed by Herr Schwarz for secur- 
ing the driving beit for the wind propellers, the device 
for regulating the descent and the device for lengthen- 


AFTER THE WRECK. 
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ing the four feet of the car to lessen the shock in land- 
ing. Itis a fact that the ship became unmanageable 
on account of the slipping of the driving belt, and then 
the courageous but inexperienced young man who had 
been chosen because no better captain could then be 
found, lost his head, and instead of operating the rear 
screw alone and trusting himself to the wind, as one 
would do with a free balloon, he opened the valve wide, 
shus causing the sudden descent. The absence of the 
device for regulating the descent and the device for 
throwing out the feet caused a great shock when the 
airship struck the ground, so that it was completely 
wrecked. 

As far as the lifting power was concerned, it was de- 
monstrated that the apparatus had too great anascend- 
ing power for its light load. It could have carried not 
only the parts which were left off with such disastrous 
results, but three or four passengers instead of one, 
besides much more ballast than was put upon it. The 
calculations of the inventor have proved to be per- 
fectly correct ; and furthermore, it was demonstrated 
that the ship could be filled by the Schwarz method, 
which many had declared to be impossible ; and fin- 
ally it was proved that the apparatus could be con- 
trolled. In spite of the immense surface that it pre- 
sented to the wind, it attained a high speed while the 
motor was working at only half power. Moreover, it 
rose to a height of 820 feet against a strong wind, and 
started forward, but this movement was interrupted by 
the slipping of the belt, 
and the ship was brought 
to its untimely end by its 
operator in the manner 
already described. The 
fact that the officers of 
the Aerial Navigation De- 
partment, Frau Schwarz 
and her friends have cour- 
age to immediately begin 
the construction of a new 
ship, for which military 
protection has already 
been secured, shows that 
the principle on which the 
construction of the appa- 
ratus is based is considered 
correct and practical. 

For our illustrations and 
particulars we are indebted 
to Le Monde Illustré and 
Ueber Land und Meer. 

—_“ +2 6 oe_____ 
Elevators Abroad, 

It is a curious fact that 
we do not hear of more 
serious elevator accidents 
in Europe. Of course, the 
larger hotels and stores 
have elevators which are 
in the hands of competent 
people who operate them ; 
but in many small hotels 
and private houses and 
shops the ‘‘ lifts” are oper- 
ated entirely from the 
ground floor. When a per- 
son wishes to go up in the 
elevator he tells the attend- 
ant the number of the floor 
he wishes to stop at. An 
index is moved to that num- 
ber and the ear is started 
up. When the car reaches the proper floor, the ele- 
vator stops and the door is unbolted by the ear it- 
self. These ‘‘lifts” afford many chances for accidents ; 
thus as the car passes each floor the door into the ele- 
vator shaft is unbolted automatically for an instant 
until the car begins to rise past the floor. It is possible 
for a person to open the door at this time and fall into 
the elevator shaft. Probably the most curious ele- 
vator in Europe is the one in the Ufizzi Palace, at 
Florence, which takes up passengers to the picture 
galleries. One franc is charged for the use of this ele- 
vator, and visitors are frequently asked to get into the 
elevator when it is making the downward trip to give 
it sufficient weight to reach the ground floor. 

rr 
New York Rapid Transit. 

By a decision, December 17, of the Appellate Division 
of the Supreme Court, it would seem that the greater 
part of the opposition to the building of the under- 
ground rapid transit lines so much needed in New 
York City has been met and overcome. The plans of 
the Rapid Transit Commission, so laboriously and 
carefully perfected, and so long opposed in the courts, 
have been passed upon and confirmed by the court, but 
a clause of the decision stipulates that the commis- 
sioners must exact a bond of $15,000,000 from the con- 
tractors who are to construct the road, and another 
clause disclaims any consideration of the question as 
to whether or not such construction will involve the 
city in debt beyond the constitutional limitations im- 
posed. 


Recent Archzological News. 

“La Scala,” the famous opera house of Milan, is in 
danger of being pulled down. It is aseriousdrain on 
the box holders. The theater is too large and incon- 
venient for modern tastes. 


After many efforts, the thickly inhabited quarter of 
Athens known as Anaphiotika, lying immediately 
under the Acropolis, has been condemned by the gov- 
ernment and turned over to the Greek Archeological 
Society for the purpose of excavation. The inhabit- 
ants will receive compensation and will be settled in 
the suburbs. 


Another important archeological discovery has been 
made in Russia, at Maikop, in the northern Caucasus, 
where, in a burial mound, a great quantity of gold and 
silver ornaments has been found, probably belonging 
to some Scythian king, and dating centuries before 
Christ. There are gold rings, ornaments, jewelry, 
silver tankards, bronze axes and other interesting ob- 
jects. 


The Egyptian Exploration Fund has begun the pre- 
paration of the first annual volume, which will consist 
of three hundred pages, quarto, and will be illustrated 
by plates. The new ‘Sayings of Christ” have already 
been published, and the selection from the unexam- 
pled discovery of thousands of papyri found last spring 
prowises to be most interesting. Every subscriber of 
$5 or more will receive the volume, together with inter- 
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esting reports. Subscriptions may be sent to the Rev. 
W. C. Winslow, honorary secretary, 525 Beacon Street, 
Boston, Mass. 
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Last Issue of the Year—Renewal Subscriptions 
Now Due. 

We take this opportunity to remind our old friends 
and readers that with this issue many subscriptions 
will expire, and, in order to prevent any break in the 
receipt of the paper, it is advisable to remit for the 
new year without delay, and we also believe that those 
who are not receiving the SUPPLEMENT would find 
themselves repaid by subscribing for this journal also, 
and getting the advantage of the combined rates. 


TERMS. 
The Scientific American (weekly), one year.......... seee.-ee $3.00 
Supplement of the Scientific American (weekly), one year..... 
Building Edition of the Scientific American (monthly), one 
VORB eras. Pte loxea trad wtetecentie iis is Ste § Ain ota Lorn tarwoiainis vale eign ess 68's 
Export Editioa of the Scientific American (monthly, in Spanish 
and English), one year 5 


COMBINED RATES. 


The Scientific American and Supplement..... .. ............ $7.00 
The Scientific American and Building Edition.............. 
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Science Notes. 

Dr. A. Grigorjew believes that the exciting cause of 
hydrophobia is not a bacterium, but a body belonging 
to the Protozoa. He has isolated from animals suffer- 
ing from rabies a body with slow ameboid move- 
ments and exhibiting extension of pseudopodes. Its 
action may even be modified by the presence of bac- 
teria.—Centralbl. f. Bakteriol. u. Parasitenkunde, lite. 
Abtheil., xxii, 1897, p. 397. 


Herr Goldstein has reported to the Berlin Observa- 
tory (Germany) that he is able by the means of 
cathode rays to imitate experimentally various phe- 
nomena observed in connection with the study of com- 
ets, such as the luminous radiation of the nucleus and 
the formation of the tail. He has also been successful 
in his attempts at reproducing some of the more 
recently observed effects.—Revue Scientifique. 


Another Danish expedition to the Pamir regions will 
be fitted out next year. Its object will be to make 
geographical and ethnographical explorations in the 
northern part of the Wakhan Valley. The expedition 
will be under the leadership of Lieut. Olufsen, and will 
include two scientific experts. Its cost will be partly 
borne by the Danish government out of the Carlsberg 
Fund, and the explorers expect to be absent for two 
years. 


The issue of a special stamp in England, sold in aid 
of the Prince of Wales Hospital Fund, was so success- 
ful that it is decided to do 
it annually. It is not likely 
that philatelists all over 
the world will care to tax 
themselves for the benefit 
of a London charity; so 
they will probably put 
them on the “Index Ex- 
purgatorius” of stamp col- 
lectors, as is done with 
some speculative issues of 
South American and other 
countries. Such stamps 
are not viewed as stamps 
by collectors. 


The American Society of 
Naturalists and the socie- 
ties affiliated with it will 
meet on December 28, 29 
and 30 at Ithaca, N. Y. 
The societies which meet 
with the American Society 
of Naturalists are: The 
Association of American 
Anatomists, the Associa- 
tion for Botanical Mor- 
phology and Physiology, 
the American Morpholo- 
gical Society, the Ameri- 
ean Physiological Society, 
the American Psycholo- 
gical Association, Section 
H (anthropology) of the 
American Association for 
the Advancement of Sci- 
ence. 


We find, says Health, 
from a newspaper direc- 
tory recently issued, that 
the medical profession of 
the United States supports, 
directly or indirectly, 275 
periodicals, of which 10 are issued weekly, 11 fortnight- 
ly, 225 monthly, 6 bimonthly and 23 quarterly, witha 
combined yearly circulation of 16,017,200 copies. Esti- 
mating that there are in round numbers 120,000 med- 
ical men of all schools north of the Gulf of Mexico, of 
whom probably not over 80,000 subscribe to a medical 
journal of any kind, this vast amount of literature 
seems an enormous burden to carry. 


The congress of German naturalists and physicists 
at Brunswick unanimously passed a resolution, intro- 
duced by Profs. Virchow and Waldeyer, to be for- 
warded to the Kaiser, begging him to consent to the 
equipment of a German South Sea scientific expedition 
to be supported by imperial funds. It is estimated to 
cost 300,000 marks. German scientific men are anxious 
that their country should take part in an expedition 
to the South Sea, where so much still remains to be 
done. It is known that the Kaiser is favorable to the 
idea, but it is doubted whether the Reichstag will 
grant the money. 


THE Hudson Journal says the SCIENTIFIC AMERI- 
CAN should have a place in every dwelling, shop, office, 
school or library. Workmen, foremen, engineers, su- 
perintendents, directors, presidents, officials, mer- 
chants, farmers, teachers, lawyers, physicians, clergy- 
men, people in every walk and profession in life, will 
derive satisfaction and benefit from becoming regu- 
lar readers of the SCIENTIFIC AMERICAN. We concur 
fully in what our good contemporary prints. 
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FIREPROOF STEEL AND BRICK GRAIN ELEVATOR. 
(Continued from first page.) 
is nothing more nor less than a brick vault with brick 
and steel ceiling. 

The main grain floor is fireproof, underlined with 
tiling with convenient openings ; so that, in place of its 
being necessary to sweep it in order to keep it clean, it 
can be flushed every night with water and drained 
into the canal alongside of the building. The upper 
floors, joists, rafters, girders, garners, scale bins and 
all other parts of the building other than the brick 
wall surrounding the structure are built of steel. The 
power necessary to run the machinery is transmitted 
to all the different elevator legs, conveyor belts, marine 
towers, and other necessary machinery, by electricity 
conveyed from Niagara Falls, twenty-three miles dis- 
tant. 

The building has a pile foundation, the piles being 
driven down from 30 to 48 feet below water to solid 
rock. Stone piers 8 feet high were laid on top of this 
foundation, supporting the columns. The elevator 


bottom, and consist of thirty bins 388 feet in diameter, 
70 feet high ;: eighteen bins 15 feet 6 inches in diameter, 
70 feet high; eighteen exterior small bins 9 feet 9 inches 
in diameter, 60 feet high; furnishing a combined bin 
capacity of 3,000,000 bushels. Al] the 88-foot and 15- 
foot 6-inch bins are built on a patent circular girder 
plan as suggested by President James J. Hill and 
patented by Mr. D. A. Robinson, the builder. The 


steel in the bins varies from 14 inch to 44 inch in thick- j 
ness and the total weight of inetal in the bins is 6,000 | 


tons. 


The dock facing on Blackwell Canal is 24 feet wide, | 


and is built of stone, with two standard gage railroad 
tracks, on which the movable marine towers rest. 
There are three marine towers constructed of steel 
throughout, each equipped with a marine leg, capable 
of elevating from vessels 20,000 bushels of grain per 
hour, and as each of these marine towers can be moved 
to connect with the hatches of a vessel, by means ofa 
wire cable run by an electric motor, it is possible to un- 
load 60,000 bushels of grain per hour froma ship. The 
grip for moving the marine towers is practically on the 
same principles as applied on cable lines. The ma- 
chinery in each marine tower is driven by a 100 horse 
power motor. 
ten elevator legs, and each of these is driven by an in- 
dependent 50-horsepower motor. 

The cupola, which is built the whole length of the 
main building, is 40 feet wide, 400 feet long and 67 feet 
high. The top of the fourth story of the cupola is oc- 
eupied by the elevator heads and gearing for reducing 
speed. The third story is occupied by 27 steel garners 
of 1,500 bushels capacity each. The second story is oc- 
cupied by 10 (1,400 bushels capacity each) steel hopper 
scales. The first story on the top of the bins is 
equipped with ten of the Simpson & Robinson patent 
double-jointed distributing spouts for distributing the 
grain from the scales and various bins. There are also 
two of these spouts used for distributing the grain from 
the four cleaners to the various bins. There are two 
belt conveyors, 60 inches wide, on the spout fioor, 
equipped with reversible motors and Robinson’s patent 
reversible self-moving trippers. These are the largest 
conveyor belts in the world, and have a capacity of 
40,000 bushels per hour each. Each one of the ten 
elevator legs in the main building is driven by an inde- 
pendent motor of 50 horse power, the power being 
transinitted from the motors of the geared counter- 
shaft at the elevator heads by Robinson’s single leg 
rope drive. 

There are four cleaners on the second floor of the 
cupola, driven by a countershaft from a 100 horse 
power motor, and on the same floor are two double 
fans, one for dust collecting purposes and the other 
for running the sweeper system in the top of the ele- 
vator. There is a 50-horsepower motor on the work 
or ground floor, which is used for running the cable to 
move the marine towers. It also runs a cable operated 
under the building and through the railroad yard, en- 
abling the elevator company to do its own car-switch- 
ing by electrical power. This same motor, also, runs 
the dust collector fan which is connected with all the 
elevator boots, as well as the double sweep-up fan, 
which runs the sweepers. There is a double system of 
dust collectors, upstairs and down, and a system of 
sweepers, each independent of the other. This method 
is entirely new and has never been used before. 

The walls and roof of the steel cupola are covered 
with corrugated iron. There is an electric passenger 
elevator running from the work floor to the scale floor; 
and, also, a passenger elevator in each of the marine 
towers, which runs from the lower floor to the ma- 
chinery and sheaves in the top of the towers; and in 
addition there are also spiral steel stairways in each 
marine tower, and two spiral steel stairways in each 
end of the elevator building. In addition to the mo- 
tors above enumerated, the plant is equipped with a 
10-horsepower portable motor on the portable shovel 
machine, which can be used for unloading cars or 
shoveling grain from the floor to the elevator boots, in 
case the basement of the elevator is filled with grain, 


The main building is equipped with, 


at the close of navigation. A steel awning on one side 
of the building covers double tracks for loading cars, 
pretecting grain so loaded from adverse weather condi- 
tions. Therearenine shipping spouts that go between 
the cars, loading nine cars at a time on either track. 

The three marine towers have an unloading capacity 
from boats of 600,000 bushels per day of ten hours, and 
the warehouse has a shipping capacity of 400 cars per 
day, as well asa shipping capacity of 100,000 bushels 
per day at the end of the elevator for canal boats, and 
a shipping capacity of 200,000 bushels at the side of the 
elevator on the Blackwell Canal. 

The power is brought into the building on three 
wires, in the shape of a three-phase alternating cur- 
rent, at 2,200 volts. These wires are connected to a 
primary panel of white marble, which contains three 
plug switches and three high potential fuse blocks. 
From this primary panel leads are run to two 500-kilo- 
watt transformers, which convert the current to two- 
phase at 420 volts. From these transformers four leads 


‘of 1,000,000 circular mils each are run to the distribut- 
bins are built cylindrical in form, with a cone-shaped | 


ing switchboard. This distributing switchboard is 
also built of white marble, and consists of nine sepa- 
rate panels, upon each of which are mounted starting 
and controlling devices for two of the motors. The 
starting devices consist of choke coils introduced be- 
tween the 420-volt mains, for the purpose of cutting 
down the potential in order to reduce the first rush of 
current. The motors are operated by means of a 
double throw switch, one set of terminals being con- 
nected to the choke coils and the other set to the full 
potential. Upon starting, the switch brings the choke 
coils into circuit with the motor, and, when full speed 
is reached, the switch is thrown over to the full po- 
tential terminals. The motor equipment consists of 
eighteen two-phase induction motors with a capacity 
aggregating 1,000 horse power. These motors are of 
the brushless type, the wires being attached to bind- 
ing posts mounted upon the frame of the machine. 
This insures absolutely sparkless running, as there are 
no sliding electrical contacts. All the motors are 
started and stopped from the switchboard with the ex- 
ception of three motors in the moving towers, which 
have the switches and auto-starters mounted at the 
motors. This system of controlling all the motors 
which are located in the house from a central switch- 
board was adopted: to prevent the ignition of the ex- 
plosive grain dust likely to be caused by sparking. 

The wiring from the switchboard to the motors was 
done on the three-wire system. All wires are run in 
the open and are supported on porcelain insulators at- 
tached to 2-inch by 6-inch wooden strips, which in turn 
are fastened to the brick walls and iron beams by 
means of lag screws and_hook bolts. Wires through- 
out are kept uniformly a distance of seven inches apart. 
All wire was tested to a breakdown potential of 9,600 
volts before being installed. The current is carried to 
the moving marine towers by a trolley system. The 
three trolley wires, which are of the figure 8 section, are 
fastened to and run the entire length of the dock side 
of the building, the current being taken from these 
wires by trolleys mounted upon the side of the towers. 
The height of the trolley wires is 40 feet above the 
dock. Owing to the large amount of current being 
earried, trolley shoes 6 inches long and grooved to fit a 
figure 8 trolley wire were used instead of wheels. 

The building is lighted by incandescent lamps run 
on a two-phase system at a potentialof 104 volts. The 
current for these lamps is supplied through two sepa- 
rate transformers, which are also located in the trans- 
former room and whose primaries are connected 
directly with the 2,200-volt three-phase mains. 

The transformer room is a solid brick vault with arch 
brick sills resting on steel girders. The construction 
of the building is such that it is absolutely proof 
against fire, and the protecting of grain stored therein 
by insurance is almost a sentimental safeguard. The 
structure has been so recognized by the Board of 
Underwriters in the making of the rate for this hazard 
so low that the cost of insurance is of but little moment. 

Just six months from the time the building was 
started it was put in full operation; a remarkable 
fact, when the great size and novelty of the structure 
are taken into consideration. 
+ © + <= -_______-- 

Compressed Flour. 

The British Admiralty and the War Department are 
testing, under various climatic conditions, the new 
method for preserving flour. One objection to the es- 
tablishment of national granaries has been the diffi- 
culty of storing grain for any length of time. The 
grain germinates and is ruined, and to keep large 
quantities in sound condition has been pronounced 
impracticable. Experiments are being made with a 
system of compression into bricks by hydraulic pres- 
sure. The trials show that the flour so treated is not 
affected by damp, even under unfavorable conditions. 
and is free from mould. The compression destroys all 
forms of larval life and the flour is thus rendered safe 
from the attacks of the insects. The saving in storage 
is enormous, as the cubic space oeeupied by 100 pounds 


Gorrespondence. 


Beet Sugar Industry in Nebraska, 
To the Editor of the SCIENTIFIC AMERICAN: 

In the continuation of your article on ‘*The Ameri- 
can Beet Sugar Industry,” page 338, in No. 22 of the 
ScIENTIFIC AMERICAN, there is an assertion about 
Nebraska which I cannot allow to stand without cor- 
rection, in the interest of the farmers and business men 
of this State. Asan old practical European expert I 
have personally no interest whatsoever whether or 
not the group California-New Mexico or the group 
Nebraska-Utah is of greater promise as a sugar pro- 
ducing district. I am only interested so far that the 
beet sugar industry will prosper with the best results 
in the United States. You may classify me, therefore, 
to be entirely impartial and unbiased, although being 
accidentally a resident of Nebraska, and you will un- 
doubtedly follow the maxim of equal rights to all, not 
wishing to inflict an injustice to the farmers and busi- 
ness men of Nebraska by possibly a one-sided presump- 
tion of your informant. 

I wish to state that I had more than thirty years of 
practical experience in the line of beet sugar industry 
in Europe. Besides this, I have been for years a cor- 
respondent of the Viennese imperial meteorological 
central bureau, and as such I studied the weather obser- 
vations in Europe carefully. 

After this introduction, I request you to give space 
in your highly instructive and esteemed publication to 
the short correction ; for it isnot so much what your 
informant does say in conclusion of the article about 
the beet culture in Nebraska as what may be deduced 
therefrom between the lines by diligent reading capi- 
talists or investors. 

The American beet sugar industry is at present a 
topic of more than ordinary interest, for it means an 
important development of our rich agricultural re- 
sources to the lasting benefit of the whole country. In 
weighing the possibilities of different localities for 
beet culture, it is absolutely necessary to observe fair- 
ness and correctness in the assertions. If it is said in 
the said article on the subject, ‘‘ to sum up, therefore, 
the future of the industry in California and New Mexi- 
co is quite rosy ; in Nebraska and Utah it is somewhat 
problematical, though by no means dark,” then it 
seems that the last inference is somewhat hasty, because 
there have been working with the best results beet su- 
gar factories in Nebraska. 

Comparisons between the European meteorological 
observations and those of the United States Weather 
Bureau for the Nebraska eastern and center sections 
(furnished by Mr. G. A. Loveland, section director) 
show that the normal annual precipitation, 25,6 inches 
theaverage for the last twenty yearsin east Nebraska, * 
has been decidedly about one inch more for beet cul- 
ture in the two eastern sections and in the central sec- 
tion of the State than the normal annual precipita- 
tion in the principal beet districts of Germany and of 
the Bohemian and Moravian parts of Austria. The 
average annual temperature in these three sections of 
Nebraska (48,5°) is about 4° to 5° Fah. higher, and there- 
fore somewhat more unfavorable than inthe German 
and Austrian beet districts, but this seems to be neu- 
tralized by the better soil and by the significant fact 
that in Nebraska (ill reputed for so-called deficiéney in 
moisture) 67 per cent of the yearly precipitation has 
fallen, during the twenty years of official observations, 
in the period of vegetation, in the months from April to 
August inclusively. The maturing period of the beets 
extends very far into October. A better showing can- 
not be made by any European beet growing district, 
hardly as good a one by any one of them. The mis- 
taken idea that Nebraska must be devoid of sufficient 
moisture for beet culture seems to be traceable to the 
exceptionally dry years 1893, 1894, and 1895, remembered 
by all the people in the United States as the years of 
the great drouth, and perhaps to the fact that the 
arid western part of the State has been taken as a cri- 
terion for the whole commonwealth. 

The reports of the Weather Bureau are easily obtain- 
able and ought to be made the basis of all such delibe- 
rations, for they are the only reliable source of infor- 
mation on subjects in regard to this new industry. A 
study of these reports bearing on the climatic condi- 
tions of the eastern half of Nebraska will convince 
every unbiased observer that these conditions are most 
favorable for the successful development of the beet 
sugar industry. Essential tests, quality and quantity, 
of beets grown in the State, in the existing sugar fac- 
tories have proved this to be the case beyond any 
doubt or negation. SARKANDER. 

Omaha, Neb., December, 1897. 

a te 

ZAANDAM, in Holland, has been celebrating the two 
hundredth anniversary of Peter the Great’s stay in the 
town, where he worked as a ship carpenter. They 
had historic processions and boat races, and performed 
a play. ‘Peter Michaeloff,” by a local playwright. 
The Czar sent a special envoy, and the Russian minis- 


of loose flour will hold more than 800 pounds of the | ter at the Hague was also present. 


gempressed article. 
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NEW METHOD OF MANUFACTURING HEAVY 
ORDNANCE. 

Many efforts have been made from time to time to 
produce a gun of the larger calibers which could be 
‘knocked down” for convenience of transportation in 
the field and readily put together by the artillerymen 
wherever it was desired to use it. Some very success- 
ful guns of this type have been constructed for moun- 
tain service. A common form is that in which the two 
halves have a screwed con- 
nection at the trunnions ; 
but no attempt has hith- 
erto been made to subdi- 
vide the gun proper into 
more than two parts, and 
for this reason the build- 
ingof ‘‘ knock down” guns 
has been restricted to the 
medium ealibers. The 
weight of the individual 
parts in large guns and the 
difficulty of aking a satis- 
factory screwed connection 
in them have apparently 
discouraged the inventor 
from any attempt in this 
direction. 

We have been favored 
by a correspondent with 
the accompanying _ illus- 
trations of a system of 
“knock-down”  construc- 
tion which is intended to 
be applied to guns of any 
size and weight. Fig. 1 
shows a view of the gun 
ready for firing, and Fig. 
2 is a longitudinal section of the gun, from which it 
will be seen that it is built up in sections, each of 
which consists of rolled sheet-steel disks held between 
terminal crossheads by steel tie-rods. Longitudinal 
support is also afforded to the rear half of the gun 
by a number of internal tapered tie-rods which are 
drawn up by means of nuts at the breech. 
The rods are tapered in order to make it 
practical to knock that part of the gun 
down. After all the disks have been as- 
sembled and bolted up, they are bored 
centrally with a taper that fits the ex- 


building of a much larger gun than it would be practi- | firmly driven in center tube will give the necessary 


cable to use on shipboard, the coast defender is placed 
at a great advantage over an attacking fleet. But, 
perhaps, the most valuable feature of this system of 
construction is the great size of gun which could be 
transported by an army to a country which was not 
supplied with railway communication. The system 


is the invention of Mr. Edwin J. Blood, of Chicago, 
and a gun is now under contract for construction for 


Fig. 1—GUN CONSTRUCTED IN SECTIONS FOR READY TRANSPORTATION. 


English parties which it is expected will be tested by 
the Ordnance Department of our government at the 
proving grounds, Indian Head, Md. It is to be under- 
stood that the sectional view, Fig. 2, is not drawn 
strictly to scale, and is merely intended to show the 
general method of construction. 


transverse strength. 


REPAIRING THE LEAK AT DRY DOCK NO. 3, 
BROOKLYN NAVY YARD. 

The large wooden dry dock at the Brooklyn navy 
yard, officially known as No. 3, is just now the scene of 
a costly and difficult engineering work of a kind which 
has rarely been undertaken before. It will be remeim- 
bered that this structure 
is the latest and largest 
wooden dock constructed 
in this country. It was 
built to accomimodate the 
large battleships and cruis- 
ers which have recently 
been added to the navy, 
and it was more than any- 
thing else the necessity of 
having dry dock accom- 
modation at the earliest 
possible moment which led 
to the dock being built of 
wood instead of the more 
lasting and reliable stone. 

A detailed description of 
the dock was given in our 
issue of February 20 of this 
year, about the time of its 
opening. The length over 
all is 670 feet, breadth 151 
feet, and the depth on sill 
29 feet. The site consisted 
largely of made ground, 
and in preparing the de- 
signs special care was taken 
to prevent the seepage of 
water by providing several complete lines of sheet piling 
—continuous walls of heavy, square piles, which are 
tongued and grooved, and driven in close contact— 
which completely encircle the dock. There is one of 
these around the edge of the floor and another 26 feet 
back from the coping of the dock. They connect at 
the entrance of the dock with wing walls, 
of sheet piling, which are driven at right 
angles to the axis of the dock at each of 
the two sills and at the outer edge of the 
4 apron. 


The new dock had not been many 


ternal diameter of the rifled steel liner or 
barrel, which is madein the usual man- 
ner, except that it is tapered and is 
lighter than the inner tube which is used 
as a nucleus upon which to build up 
heavy guns of the common type. The 
initial tension in the steel disks is secured by clamping 
a hydraulic jack to the breech crosshead and forcing 
the inner barrel into its tapering chamber. It is 
claimed that the enormous wedging effect due to the 
gradual taper of the tube, combined with the heavy 
pressure with which it is forced in, enables the desired 
initial tension to be secured in the body of the gun. 

The loading sleeve slides within a tubular steel screw, 
which serves to press the breech block so firmly in its 
place as to make a gas seal between it and the end of 
the inner barrel, at the same time holding the latter 
firmly in position while firing. The bolt in the breech 
crosshead enters a groove in the breech-block and pre- 
vents undue motion either way. One advantage of 
this construction is that the breech 
block may be taken out and carried 
away, thus rendering the gun use- & 
less sbould it be captured by the 1 
enemy, without rendering it unfit ae om 
for use if recaptured. It is claimed he . te 
that this system of construction in- wt 
sures thorough inspection and high 
quality in the material throughout 
every part of the gun and therefore 
removes the risk of faults or flaws, 
which is always more or less present 
in the large forgings of which the 
jacketed gun is built. It also largely 
reduces the time which is necessary 
for the construction of large guns, 
both because of the small size of 
the parts and the distribution of 
the work among several shops, 
where at present it must be con- 
fined to a few. 

A further advantage is that the 
inner barrel may be readily remov- 
ed and another one substituted, if 
it should become powder-burned or 
if the rifling should be cut, so that 
the life of the gun is thus prolonged 
indefinitely. A large gun can be 
constructed for less cost per pound 
than a small gun, whereas in the 
present system price increases in 
geometrical proportion to the size 
of the gun. Moreover, because this 
system of construction permits the 


Fig. 2.-LONGITUDINAL SECTION THROUGH “KNOCK-DOWN” GUN. 


The design is certainly novel, and if it doesnot de- 
velop transverse weakness, the gun may mark a step in 
advance in the art of heavy gun construction. It will 
be remembered, however, that the 110-ton guns of the 
English navy failed for want of transverse strength 
and showed a tendency to droop at the muzzle after a 
few rounds had been fired. This weakness was at- 
tributed to the fact that the rings of which the gun is 
built up did not possess sufficient length to impart 
stiffness to the chase of the gun. The defect was 
remedied by making the outer rings at the weak point 
about three times as long as they were before. In 
view of these facts it will be interesting to see how far 
the heavy tie-bolts of this new gun combined with the 


1.-REMOVING MUD FROM APRON IN FRONT OF CAISSON GATE. 
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months in use before a serious leak de- 
veloped, the water showing itself at the 
joints of the altar steps, near the caisson 
gate. It was at first supposed that water 
was making its way in by way of an 
old bulkhead which intersected the 
site of the dock on the north side. By sending a 
diver down on the outside of the caisson gate, 
however, and distributing coloring matter near the 
bed of the entrance channel, it was proved that the 
water was working its way in at that point, as the dis- 
coloration shortly appeared on the inside of the dock. 
This was rendered yet more probable by the discovery 
of a large hole which had been washed out just in front 
of the apron at the point marked A in the accompany- 
ing diagram, Fig. 3. The broken appearance of the 
sheet piling at the outer edge of the apron suggested 
that it had been accidentally torn up by the bucket of 
the dredge which had been used to cut out the channel 
from the river to the dock. 

In order to examine the break 
and make the needed repairs it 
was necessary to build a huge cof- 
ferdam across the entrance channel 
and pump out the water. The 
magnitude of the task may be 
judged from the fact that the chan- 
nel is 156 feet wide and the depth of 
the water is 34 feet, measured from 
mean high water mark. This gives 
a total hydrostatic pressure of 2,885 
tons, which had to be withstood by 
the cofferdam. The construction 
of the dam is clearly shown in the 
accompanying photographs, and in 
the sectional diagram, for which 
we are indebted to Naval Construc- 
tor Bowles, of the Brooklyn navy 
yard. The dam consists of a cen- 
tral wall of clay puddle contained 
within three lines of sheet piling, 
backed up by two embankments of 
graveily clay, the toe of the inner 
embankment being held by a fourth 
wall of sheet piling as shown. By 
reference to the large engraving, Fig. 
4, it will be seen that the cofferdam 
is curved, presenting a convex face 
toward the river, or, to speak more 
strictly, it is built with five plane 
faces, those on the river side cor- 
responding to the chords of a circle 
of 125 feet radius. This is done to 
secure an arch effect and cause the 
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pressure of the water to be trans- 
ferred to the walls of the channel, 
the latter acting as abutments. 
The lateral pressure thus set up is 
supposed to compress the lines of 
sheet piling and assist in keeping 
the joints watertight. Owing to 
the yielding natureof the sides of 
the channel, however, and the dif- 
ficulty of driving the piles at the 
angles with a snug fit, it is a ques- 
tion whether a straight dam would 
not have been preferable. It would 
certainly have been cheaper, for it 
often took as long to fit and drive 
the angle piles as to drive the whole 
of one bent between them. 

Soon after the commencement of 
operations, Naval Constructor 
Bowles was placed in absolute 
charge of the work, with instruc- 
tions to push through the repairs 
with all possible speed. Contracts 
were at once let for the 600,000 feet 
-of timber required; a temporary 
electric light plant was installed, 
and six pile drivers were put to 
work. Sticks of the size and quali- 
ty required for the piling are not 
kept in stock, and when the con; 
tracts were let the 600,000 B. M. was 
yet standing in the Georgia pine 
forests. This had to becut, dressed, 
hauled to a Southern port, and 
brought up to New York. Delays due to the non-de- 
livery of the timber were frequent, and it was only by 
unflagging attention that the work has been brought 
to the present stage. 

The first operation was to drive eight lines of 14 by 14- 
inch guide piles, in pairs. Then the guide wales (hori- 
zontal lines of timbers to keep the sheet piles in line) 
were bolted in place. As three of these lines on each 
set were under water, they had to be adjusted by 
divers. This was slow and laborious work. Where 
the guide piles were out of line, blocking had to be in- 
serted or notches cut in the guide wales and the piles 
drawn up to the wales by U-shaped yokes and bolted. 
The sheet piling is 12 by 
14 inches and tongued and 
grooved. It is driven 16 
feet into the mud, and in 
the four walls there are 
1,100 separate sticks 56 feet 
in length. The sheet piling 
was carried well into the 
banks of the channel, the 
concrete coping of the dock 
being blasted out for this 
purpose. The three walls 
of piling were then braced 
by a system of 14-inch tie 
bolts and 12 by 12-inch 
braces, the latter being 
notched onto the guide 
wales and well spiked both 
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2.—BOTTOM OF DOCK ENTRANCE BETWEEN COFFERDAM AND CAISSON, SHOWING 


LOCATION OF LEAK. 


to the wales and the guide piles. The structure was 
also braced at each end against the sides of the dock 
with heavy sticks of timber, S, S (Fig. 3), and %-inch 
iron chains were carried back from the top of the 
cofferdam to the mooring-posts on the dock, and 
drawn taut by means of turnbuckles. 

The cheapest bid that could be obtained for supply- 
ing the material for filling the cofferdam was $1.75 per 
cubic yard, and 80 cents per yard was asked for digging 
up the clayey soil in the neighborhood of the dock. 
Finally a lump contract at 40 cents per yard was closed 
for supplying the 18,000 yards required by using the 
mud excavated for the adjoining Wallabout dock ex- 


tension. This was brought round 
in scows and unloaded by dredges 
at the dam. This mud has an- 
swered admirably for the purpose 
and proved quite impervious to wa- 
ter. The saving in this direction 
has fairly well offset the costly de- 
lays due to the failure of contract- 
ors to supply the timber. 

The dock was emptied by the reg- 
ular dock pumps, and, as the water 
fell, the cofferdam proved to be a 
remarkably tight job, practically no 
watercoming through. Our illustra- 
tions, Figs. 1 and 2, show the pumped 
out space between the dam and the 
caisson gate. The gate is resting on 
the inner sill, and the line of the 
outer sill can be traced by the drop in 
the level of the mud. About twenty 
feet beyond this is the edge of the 
apron, where the sheet piling was 
torn up by the dredge, as already 
explained. The water is seen stand- 
ing in the holes which have been 
washed out around the vicinity of 
the leak. A day or two after our 
photographs were taken, the lower- 
ing of the water showed that the 
whole line of piling had been more 
or less battered up and torn away 
by the dredge bucket. It is little 
to be wondered at that the dock 
was leaking. 

To make the dock thoroughly secure against fur- 
ther trouble, two lines of sheet piling will be driven. 
onein front of the damaged piling and another at thx 
outer sill, on which the caisson gate is shown in the ac 
companying diagram. The new piles will be heavier 
—12 by 12 inch, in place of 8 by 12—and they will be 35 
feet in length and driven as deep as they will go in the 
mud. The new piling will be driven up the slopes at 
the sides of the entrance, and carried out to a junction 
with the outside wall of piling which surrounds the 

Pipe dock. The present floor of the apron will be 
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ripped up, the three or four feet of concrete which un- 
derlies it taken out and fresh concrete filled in to as 
great a depth as can be con- 
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8.-CROSS SECTION THROUGH COFFERDAM. 


veniently excavated. The 
flooring will then be relaid 
in two courses with broken 
joints, with its outer edge 
finished off in snug contact 
with the new line of piling. 

The fact that no water is 
now entering the dock 
proves that the leak must 
all have taken place at 
the damaged apron; and it 
is safe tosay that when the 
present repairs are com- 
pleted, Naval Constructor 
Bowles will place a per- 
fectly sound dock at the 
service of the navy yard. 


FLOATING 
CAISSON | 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


STEAM GENERATOR.—Henry C. Chris 
topher, Meridian, Miss, In this generator the gaseous 
products of combustion are conducted from the furnace 
proper into the water space, to more fully utilize the heat 
and economize fuel. The combustion chamber 1s located 
in and entireiy surrounded by water in a primary boiler, 
and the upper end of the combustion chamber is con- 
nectel by a flue and valved pipe with a second boiler, 
into which the gases and products of combustion are dis 
charged from a submerged outlet, the gaseous products 
of combustion being mingled with the steam in the 
second boiler, and used therewith in driving machinery, 
etc. The tivo boilers are so connected that an even pres- 
sure may be maintained iu b th, ani steam may be taken 
from either or both of them as desired. 


BoILER ATTACHMENT. — William I. 
Miller, Atchison, Kansas. To prevent freezing in the 
feed pipe of a boiler, more especially a locomotive boiler. 
this invention provides an attachment which allows a 
circulation of hot water through the pipe when the feed 
pump or injector is not working. The main or boiler 
check valve and the lower intermediate valve are each 
provided with a small passage to permit the leaking of 
hot water around and past the valves when the feed or 
injector is not in operation, the leak of the intermediate 
valve being always open, and the other subject to con- 
trol, the feed pipe being thus always kept clear without 
affecting the ordinary operation of the feed. 


GAGE Cock.—George Johnson, Allen- 
port,Pa. According to this invention a casing secured to 
a boiler hag at its inner end a valve seat, the valve being 
seated by pressure from the boiler, and the stem of the 
valve extending through the casing and a stuffing box, 
while a cam on the stem is adapted to engage a cam sur- 
face on a cam attached to the casing. The device is not 
liable to get out of order, as it is without springs or other 
breakable parts, and leakage is completely avoided. as 
the valve is held firmly to its seat by the boiler pres- 


sure, and is always ground in its seat on opening and : 


closing. 


Railway Appliances, 


CaR VENTILATOR.—Andrew J. McAr- 
thur, Gainesville, Fla. For refrigerator cars, this inven- 


tion provides a simple and strong ventilator which may | 


be elevated in sections in either direction with relation to 
the hatchway, and may be swung wholly away from the 
hatchway. The invention comprises a hatchway having 
walls extended above the car roof, a frame hinged to the 
hatchway carrying ascreen, while a cover in two sec- 
tions is hinged to swing, one relatively to the other, 
there being means for removably securing the sections 


to the frame and holding either one of them in open | 


position. 


REFRIGERATOR Door.—The same in- 
ventor has likewise obtained a patent for a door more 
particularly adapted for cars and cold storage rooms, the 
door being so made that it may be casily opened, and 
when closed will form a practically airtight joint between 
the door and its casing. Arranged between the door and 
jamb is a packing, preferably of tubular rubber, the door 
having inner and outer walls formingan air chamber, 
which may be packed with charcoal, sawdust, etc. 


Car Door.—John M. Smith, Van Wert, 
Ohio. In freight cardoors mounted to slide, this inven- 
tion provides a simple and economic device, applicable 
to any sliding door, and designed to render the door 
storm proof, dust proof, and burglar proof. An angle 
iron lies against one side of the door frame, and is held 
capable of adjustment toward ard from the door, « wing 
being pivoted to the angle iron and a latch holding the 
wing in connection with the door. ‘The door does not 


bind at the bottom, and the locking and sealing devices ; 


are so mounted that the door may be as readily opened 
when the sides of the car are bulged or sprung outward 
by heavy loading as when the car is unloaded. 


STREET TRAMWAY TRACK CLEANER. 
—Louis Lege, Hanover, Germany. An instrument 
adapted to run along the rail and scrape off accumulations 
therefrom has been devised by this inventor. It is at- 
tached by means of a post to the under side of the car 
floor, and has a receptacle adapted to receive material 
from the track the receptacle havirg rearwardly and 
outwardly extending branches to deliver the material at 
the sides of the track, and the cleaner having a tongue 
which runs in the groove of the rail. 


Mechanical, 


GRINDING MACHINE. - George W. Kirs- 
ten, West Orange, N. J. For grinding sphericai or 
curved surfaces and twists of various kinds, this ma- 
chine is arranged to properly support and adjust the 
work, and to hold the grinding wheel in the desired posi- 
tion, according to the shape to be given to the cutting 
edge. The machine has a carriage adapted to travel 
backward and forward, and holding an adjustable head 
with holder carrying a grinding wheel mounted to 
turn in the head, there being means for adjusting 
the holder laterally in the head. The operator is 
only required to adjust the work on the centers and 
adjust the grinding wheel vertically according to the 
edge desired. 


MarrrReEss TUFTING MACHINE.—Ed- 
ward B. Dixon, Grantsborough, N. C. This invention 
covers an improvement in machines in which a series of 
pairs of needles are forced up through the mattress while 
held by suitable clamps on a suitable bed or frame. It 
1s designed to enable the needies to be raised and forced 
up through a mattress with greater case than heretofore; 
reduce the weight, number and cost of parts; provide 
lateral guides or holders for the mattress while on the 
frame, and make such guides vertically adjustable to ac- 
commodate mattresses of different thicknesses, while also 
providing a temporary holder for the tufts. 


PuMPING POWER.— George W. Grimes. 
Bluffton, Ind. This Invention provides a simple and 
powerful machine by which the pumps of several sur- 
rounding wells may be simultaneously operated, all the 
parts of the machine being conveniently assembled, and 


a large frame and supporting rods being dispensed with. 
Eccentrics and a power wheel are mounted to rotate 
on a tapered post, the lower end of the post engaging a 
socket in a base on which is an adjustable bearing plate 
having an annular channel, there being an upper bear- 
ing plate on which the hub of the power wheel rests. 


Agricultural. 


TREE PROTECTOR.—Charles C. Coul- 
son, Riverside, Cal. This improvement embraces a 8e- 
ries of frames connected by tracks on which canopies are 
adapted to slide, foot blocks resting on the ground sup- 
porting the frames, and stakes engaging the foot blocks, 
whereby the frames may be readily moved toa recumbent 
or upright position. It is designed more especially for 
use in climates liable to a frost on still and clear nights, 
as a protector also for large plants or vines, being quickly 
setupand taken down. 


CLop CuTTER.—Peter R. Campbell, 
Brierfield, Miss. This is a cultivating apparatus sup- 
ported by runners, in which the clods are broken by 
knives or blades held to run along the ground. A knife 
frame is employed carrying longitudinal blades, and 
there are plowshares which throw the earth inward as 
the machine passes along the ground. The cutters have 
saw blades adapted to travel through the hardest clods 
with a minimum expenditure of power. 


Roostine@ DEVICE FOR FowLs.—Fred 
D. Dimcck, National City, Cal. For a poultry house or 
similar inclosure, this invention provides a device adapt- 
ed to remove the droppings of the fowls aud deposit 
them in a suitable receptacle outside the house. The 
roosting poles are arranged in a tier, and below them is a 
longitudinally adjustable endless apron, the apron being 
mounted on rollers and extending through an aperture in 
the inclosure. A scraper blade is mounted adjacent to 
the outside roller, by which the material on the apron 


‘ may be removed. 


FENcE —Bennett T. Hoshall, Sham- 
burg, Md. This is a fence in which the rails, riders and 
stakes are bound together by wire locks, the rails of 
adjacent panels lapping at their ends against the post, 
and the wire ties passing over each of the rails near their 
extremities, thence under another rail and having a 
portion passed around the post. The several locks may 
be clamped to the post by nails or staples. 


Cow MILKING APPARATUS.—Modestus 
J. Cushman, Waterluo, Iowa. In this apparatus both 
suction and traction are simultaneously applied to the 
animal’s teats, the main parts of the apparatus compris- 
ing an air pump, milk receptacles, a rigid milk conduct- 
ing pipe extending horizontally the length of the cow 
stall in front of the stanchions, and a series of attach- 
ments or sets of teat cups connected by flexible branch 
tubes with the main conductor, there being means of 
applying traction to the branch tubes. An automatic 
vacuum apparatus and a water receptacle or holder are 
connected with the main milk conductor by branch 
tubes, A novel vacuum regulator is provided, and also 


means of readily adjusting the degree of traction to be ; 


employed. 


Miscellaneous. 


RECEIVER FOR GASES OR LIQUIDS.— 
Rudolf Kelting, Eschweiler 2, Prussia, Germany. In 
order that large receivers may be made of sheet metal, 
this inventor provides the receivers around their base 
with an exterior shell forming a space adapted to receive 
a filling, such as water, which will partly counterbal. 


ance the outward pressure of the contents of the re- j 


ceiver. Such receivers, when used as water tanks, etc., 
when made of extra large size or htight. have had to be 
made of or strengthened with concrete or brickwork, a 
necessity which the improved construction provided for 
by the patent is designed to obviate. 


Process oF MAKING NITRITES.—Au- 
gust Knop, Rheinau, Germany. For the manufacture of 
alkali nitrites, this inventor subjects to the action of 
heat a mixture of a nitrate of the same alkali, the 
caustic alkali of the same element, and carbon, accord- 
ing to a specially devised process designed to afford 
great economical advantages, the process rendering 
possible the use of carbon in its cheapest form by adding 
acertain quantity of caustic alkali to the molten nitrate. 
It is claimed that it is possible to produce in thesame 
time nearly twice as much nitrite as can be made by the 
lead process, with a corresponding economy of fuel and 
wages, the amount of coke consumed being insignifi- 
cant. 


IRonING TABLE.—Williaw R. and Ed- 
ward N. Murray, Parramatta, New South Wales. This 
is a table adapted for use as an ordinary kitchen table, 
and readily convertible into an ironing board. It has 
four legs rigidly joined at the top and bottom by rails, 
the lower rails supporting a leaf and the upper ones 
carrying a ledge forming part of the top of the table. 
The removable top of an ordinary kitchen table is sup- 
ported by cleats, and a leaf adapted to be used as an 
ironi1ig board may be readily placed in position, either 
leaf when not in use being held out of the way. 


CLEANING WATER HEATERS.—George 


J. Dehn, Iron Mountain, Mich. To prevent the accumu- | furnished by Munn & Co. for 10 cents each. P 


lation of lime or similar matter in boilers, water back or 
frontranges and connecting pipes, this invention pro- 
vides simple means for automatically supplying a com- 
pound to the water to prevent lime, etc., from adhering 
to the interior surfaces. On a length of pipe designed 
for connection with the feed pipe is a vessel in which 
the compound is placed, the cover of the vessel being 
removed for that purpose and afterward secured in posi- 
tion, when, on opening valves arranged for the purpose, 
the compound is fed in through the feed pipe. 


HEARSE. — James Burns, Cincinnati, 
O. This hearse is provided with a table for carrying a 
casket, and that sl.des forward and backward, admitting 
of very readily placing the casket in the hearse or remov- 
ing it therefrom. By the adjustment of brackets the 
table may be held in any desired position, or it may be 
taken out entirely for cleaning purposes. The table 
may also be lowered so that the pall bearers may with 
greater convenience, place the casket on the table, 


FIRE EXTINGUISHING APPARATUS.— 
Joseph O. Banning, New York City To facilitate han- 
dling and operating storage cylinders for fire extinguish. 
ing solutions, this inventor has devised a pump which 
will not siphon and whose handle may be locked when 
not in use, the pump having ball valves of metal to se- 
cure more perfect continuity of ejecting power, while 
the cylinder cover is provided with a removable liquid- 
tight cap which may be quickly adjusted or detached. 


CIGAR OR CIGARETTE HOLDER. — 
George B. Schmidt, New York City. This device com- 
prises a base portion provided with a pin, and from 
which exteuds a wire bent upon itself at its outer end to 
form an open loop or socket adapted to receive the end 
of a cigar or cigarette. The cigar, cigarette, cigar holder 
or pipe, carried by the device, may be brought to the 
mouth and held in proper position for smoking, leaving 
both hands of the smoker free. The device may also be 
used for Lolding a pen, pencil, etc. 


STIRRUP.—William H. Wilson, Ncecona, 
Texas. Toso construct a stirrup as to prevent its strap 
bar from hurting the instep of the user and wearing his 
trousers is the object of this invention, the strap bar 
being offset with respect to the tread bar and rigidly 
connected therewith, the strap bar being relatively in 
advance of the tread bar and held from binding against 
the leg or instep when the boot is inserted to cause the 
heel to bear against the tread bar, There is no danger of 
the foot being caught in the stirrup in the event of the 
rider being thrown. 


VEHICLE WHEEL.—Philip J. Parker, 
Brooklyn, N. Y. The tire of this wheel is formed of a 
series of tubular sections with closed ends, there being 


; an air tube within the inner periphery of the rim from 


which posts lead into the tire, while valves in the sec- 
tions of the tire are provided with tubes projecting into 
the openings of the air tube. By this means a puncture 
may be quickly located. and each section of the tire 
may be indeper.dently inflated or all or any of the sec- 
tions may be inflated together. The invention is de- 
signed for bicycles, or for sulkies, road wagons and 
other vehicles. 


BucKLE.—Chrystie F. Nicholson, New 


' York City. This invention relates principally to buckles 


for belts, and provides a buckle that is cheap to manu- 
facture while it is also light and strong. The buckle 
blank consists of a single piece of sheet metal, which 
comprises the loop portion, short integral tongue, rear 
transverse bar and tang, etc. 


Designs. 


PLAYING CARD.—Michael F. Carey, Al- 
bany, N. Y. The leading feature of this design consists 
in diagonal lines extending >ver the face of the card and 
dividing it into fields of an approximately triangular 
shape. 


GUARD FoR KeEys.—Thomas M. Hil- 
liard, New York City. This design relates to a sheath or 


guard for a bunch of keys to prevent keys wornon the: 


person from marring furniture, etc., the sheath being 
approximately bell-shape, and its upper end being adapt- 
ed for connection with a belt to be worn around the 
person. 


PLow Stock. — John W. Barnard, 
Shannon, N. C. This stock has an upright section ter- 
minating at its upper end in a fork, and a lower horizon- 
tal gection representing a landside, with a shoe at its 
outer free end, there being in the side surface of the 
horizontal section a longitudinal depression. 


Tok C.uip.-~David Basch, New York | 


City. This design relates to toe clips for bicycle pedals, 
and comprises rear lips continuous with the base, the 
base, toe guard and side guards being otherwise of the 
usual shape, while a pendent member extends downward 
from the rear end of the base. 


BELT.—William H. Carr and John G. 
Wolf, New York City. This design relates to inside 
belts to be worn between the waistband of the skirt and 
the corset cover or corset, and the central back portion 
of the belt is slightly projected outward and has an 
angular slot adapted to receive and engage with a 
button. 


TACKLE BLock —Thomas R. Ferrall, 
Somerville, Mass. The leading feature of this design 
consists in the cheek pieces of the block, which are 
elliptical in contour and have ends extending substan- 
tially toa point, the cheek pieces having circular orna- 
mentation. 


LEMON SQUEEZER.—George R. Blake, 
Winchester, Va. This design is for a squeezer adapted 
to rest upon a glass, the base portion having centrally 
grouped segmental openings, and there being an up- 
wardly extending central cone in which are vertical 
corrugations. 


CovERED DisH.—Robert L. Johnson, 
Hanley, England. This is a shallow outwardly flaring 
dish, the shape of the cover conforming to the upper 
portion of the body, with curved horizontal handles at 
the ends of the body, ail appropriately ornamented. 

Norr.—Copies of any of the above patents will be 
lease 
send name of the patentee, title of invention, and date 
of this paper. 


NEW BOOKS, ETC. 


THE STANDARD MANUAL OF SODA AND 
OTHER BEVERAGES. A treatise es- 
pecially adapted to the requirements 
of druggists and confectioners. By 
Emil Hiss, Ph.G. Over fifteen 
hundred formulas. Chicago: G. P. 
Engelhard & Company. 1897. Pp. 
242. 8vo. Price $4. 


What has long been needed is a thoroughly practical 
book of formulas for soda andother beverages. There 
have been a few books published on this subject, but in 
the main they are impracticable, largely because their 
compilers were neither chemists nor practical manufac- 


| published in Russian and in English. 
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proper plan. Special contributors furnished formulas 
and they have been edited by a competent chemist. The 
result is highly satisfactory. There are nearly fifteen 
hundred formulas, including the very latest flavors of 
beverages. The soda water business can be greatly ex- 
tended by careful attention to details and it gives a hand- 
some return to the pharmacist for his trouble. 


A HANDBOOK FOR CHEMISTS OF BEET 
SuGAR HousEs AND SEED CULTURE 
Farms. Containing selected methods 
of analysis, sugar house control, re- 
ference tables, etc. By Guiliord L. 
Spencer. First edition. First thou- 
sand. New York: John Wiley & 
Sons. London: Chapman & Hall. 
1897. Pp. 475. Price $3. 


The beet sugar industry promises to be very importar.t 
in the United States, and the literature in English upon 
the subject, which was deficient a few months ago, is now 
being increased by several admirable works, of which the 
present is not the least. The author is connected with 
the Department of Agriculture Washington, D. C., and is 
well acquainted with the subject. We feel sure an ex- 
amination of this work would be of value, not only to 
the sugar chemist, but to the general chemist as well. 


MANUAL OF ASSAYING GOLD. SILVER, 
LEAD, CopPpER. By Walter Lee 
Brown. Seventh edition. Chicago: 
E. H. Sargent & Company. 1897. 
Pp. 533. Price $2.50. 


This is a valuable book and is strictly up to date, and 
those who are thinking of going to the gold fields of the 
Klondike or elsewhere should not fail to possess a copy 
of this work. It is impossible in the limits of an ordinary 
notice to describe the methods which are adopted, but 
it is safe to say that no more valuable work exists upon 
the subject. The book is pocket size and is handsomely 
printed. 


SLEEP: Its Physiology, Pathology, Hy- 
giene, and Psychology. By Marie de 
Manacéine (St. Petersburg). Illus- 
trated. London: Walter Scott, 
Limited. New York: Charles Scrib- 
nev’s Sons. 1897. Pp. 341. Price 
$1.25. 

This is a most interesting work, treating of the physi- 
ology, pathology, hygiene and psychology of sleep. It is 
It is curious to see 
what an interesting book can be made upon the subject 
of sleep. One-third of our lives is passed in sleep, and it 
is fitting that we should know something at least of the 
hygiene of sleep, if not of its psychology. The biblio- 
graphies whichare scattered through the work are very 
full and will prove of great value. 


Ha uptversamm- 
lung des Vereins Deutscher Inge- 
nieure, Cassel. 1897. Pp. 176. 


This book deals with the various points of interest in 
the town of Cassel and the neighborhood and gives an 
account of the notable buildings and industrial estab- 
lishments. 


GOLD AND SILVER CURRENCY. In the 
light of experience, historical, eco- 
nomical and _ practical. A series of 
papers written for the Travelers’ Re- 
cord. Hartford. Conn.: The Case, 
Lockwood & Brainard Company. 
1896. Pp. 70. 


This is a series of papers written for the 'T'ravelers’ Re- 
cord by Mr. James T. Batterson, president of the Tra- 
velers’ Insurance Company of Hartford, Conn., whose 
large experience in matters of finance specially fits him 


_ for the task of writing on gold and silver as currency. 
ijlowa GEOLOGICAL SuRVEY. Vol. VII. 


Annual report, 1896, with aecompany- 
ing papers. Samuel Calvin, State 
Geologist; A. G. Leonard, Assistant 
State Geologist. Des Moines. 1897. 
Pp. 555. 4to. 


LITTLE MASTERPIECES: POE, IRVING, 
HAWTHORNE. Edited by Bliss Perry. 
New York: Doubleday & McClure 
Company. Cloth, 30 cents; full 
leather, 60 cents. 


This series, each volume of which includes a discrimi- 
nating selection of the characteristic short pieces of 
well known authors, is most daintily got up, the au- 
thorized text being used in all cases, with a short in- 
troduction by the editor. The volumes are small enough 
to be conveniently carried about in one’s pocket, to con- 
tribute to the enjoyment of a leisure hour wherever one 
may happen to be—an enjoyment which is enhanced by 
the fact that their printing and style are in such excel- 
lent taste. Each volume contains a beautiful picture of 
the author from whose works the selections are made. 


EASY LESSONS IN MECHANICAL DRAwW- 
ING AND MACHINE DESIGN. By J. 
G. A. Meyer. Quarto, in 24 parts. 
Price 50 cents each. 


Theeighthnumber of this valuable work and reference 
for the draughting room, as well as a self instructing 
guide to the student and amateur, has just been issued. 


PoPpuLAR SCIENTIFIC LEcTURES. By 
Ernst Mach. Translated by Thomas 
J. McCormack. Second edition. Re- 
vised and enlarged. Chicago: The 
Open Court Publishing Company. 
London: Kegan Paul, Trench, Trueb- 
ner & Company. 1897 Pp. 882. 
Price $1. 


Prof. Mach has an international reputation as a profes- 
sor of physics. He is now professor of the history and 
theory of inductive science in the University of Vienna. 
The subjects of his lectures are as follows: The Forms of 
Liquids; The Fibers of Corti; On the Causes of Harmony; 
The Velocity of Light; Why Has Man Two Eyes? On 
Symmetry; On the Fundamental Concepts of Elec- 
trostatics; On the Principle of the Conservation of 
Energy; On the Economical Nature of Physical In- 


turers of soda water, The present work is prepared on a | quiry; On Transformation and Adaptation in Scientific 
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Thought; On the Principle of Comparison in Physics ; 
On the Part Played by Accident in Invention and Dis- 
covery; On Sensations of Orientation; On Instruction 
in the Classics and the Mathematico-Physical Sciences. 
Appendixes. I. A Contribution to the History of Acous 
tics. II. Remarks on the Theory of Spatial Vision. 


PHOTOGRAMS FoR 1897. London: Daw- 
barn & Ward, Limited. 1897. Pp. 114. 
8vo. Price 80 cents in cloth; 40 cents 
in paper. 

This is a pictorial and literary record of the best pho- 
tographic work of the year, compiled by the editors of 
the staff of The Photogram, assisted by Gleeson 
White. This publication is supposed to represent the pic- 
torial side of photography in various parts of the world. 
In this respect, since it began and the subsequent years 
have proved it to be uniformly successful, especially from 
an artistic point of view. This excellence is fully main- 
tained in the present volume for 1898. We note several 
of the landscapes and views on the river during foggy 
days, in which the English amateurs excel. Possibly 
the most striking photograph in the whole work is 
drawing the charge from the retort in the gas works. 
This would make an ideal subject for a realistic painter. 
In addition to examples of artistic photographs are to 
be found others showing the progress in Roentgen pho- 
tography and the kinetograph, among the latter being a 
page or more of minute pictures representing the crowd 
of photographers leaving the convention hall at Yar- 
mouth last summer. These are so distinct that noted 
personages may be readily picked out. It is a book whose 
annual appearance is always appreciated and is one of 
the best printed annuals that comes from London. 


SIXTEENTH ANNUAL REPORT OF THE 
UNITED STATES GEOLOGICAL SUR- 


VEY TO THE SECRETARY OF THE IN- 


TERIOR. 1894-95. Charles D. Wal- 
eott, Direstor. Washington. 1896. 
4to. Pp. 910. 


The present volume contains the Director’s Report and 
papers of a theoretic nature. It details the remarkable 
work which has been accomplished by this important 
bureau of the government. After examining this splen- 
did volume, it is easy to see why the publications of the 
United States government are so much thought of 
abroad. Many of the articles in the report are of course 
only interesting to specialists, but anyone who is inter- 
ested in science can easily spend an hour in examining 
it. The engravings adequately illustrate the work. 
There are 117 plates and 169 engravings in the text, 
besides valuxole geological maps. 


THE ARCHITECTS’ DIRECTORY FOR 1897- 
98. Containing a List of the Archi- 
tects in the United States and Cana- 
da. Together with a Classified Index 
of Prominent Dealers and Manufac- 
turers of Building Material and Ap- 


pliances. New York: W. T. Com- 
stock. 1897. Fourth annual edition. 
Pp. 112. Price $1. 


This excellent little book contains a classified list of 
the architects of the United States and Canada, and as it 
is issued by the publishers of Architecture and Building, 
it certainly should be trustworthy. 


THE DweE.LuInG House. By George 
Vivian Poore, M.D., EF. RC.P. Lon- 


don: Longmans, Green & Company. 
Pp. 178. $1.25. 


The proper sanitation of dwelling houses is a leading 
subject in this handbook, a great portion of whose con- 
tents has been previously published in papers delivered 
before the Royal Institution, the British Medical Associ- 
ation, etc. Its illustrations and comments relate al- 
most exclusively to the ideas and practice of English 
builders. 


APPLIED Mercuanics. A Student's 
Treatise in Mechanical and Electrical 
Engineering. By John Perry, MB 
DSc, F.R.S.. London: 
Company, Limited. Pp. 678 Price 
$3.50. 

For students who have time to work experimental, nu- 
merical and graphical exercises, and who would like to 
review an entire course of instruction m applied mechan- 
ics, this volume presents the ready means, as it embraces 
a two years’ course of such lectures at the Finsbury 
(London) Technical College. Al mechanical and elec- 
trical engineering students in their first year have two 
lectures a week, and the substance of these lectures is 
here printed in large type, while the mechanical engi- 
neers had three lectures a week in their second year, and 
these are printed in small type, the whole forming a vol- 
ume containing a great amount of technical instruction, 
chemical and building students also attending in the 
mechanical department. The Appendix contains many 
useful tables. 


A NEw ILLUMINATED EDITION OF 
THE Hoty BIBLE, brought out by the American Bible 
Union, 230-238 South Eighth Street, Philadelphia (copy- 
righted by Frank E. Wright). presents a wealth of illus- 
tration such as, we believe, has never before been at- 
tempted in a volume designed for general circulation, 
and offered at popular prices. The text conforms to that 
of the Oxford Bible, of the University Press, Oxford, 
with full marginal references and a Concordance. The 
work is embellished with 800 pictures, designed not only 
to give the Bible student all possible assistance to the 
proper understanding of the Sacred Word, but to be 
faithfuliy and artistically illustrative of the text, as it 
has been interpreted at various times in the long period 
during which the Bibic has been looked upon as the first 
of aii books. ‘The pictures also cover oriental scenes of 
many types and all ages of the world, including repre- 
sentations of recently discovered ancient monuments, 
with their almost undecipherable hieroglyphics, and frag- 
ments of papyri manuscripts which are now the objects 
of study by the most learned scholars. The typography 
and mechanical execution leave nothing to be desired, 
the type being large, clear and delightful to the eye, 
while all of the several types of binding in which the 
work is offered to the public, from the silk cloth to the 
full turkey, are of the same high character, as befits an 
edition de luxe. 
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The charge for insertion under this head is One Dollar a 
line for each insertion; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 


Marine Iron Works. 
“U.S.” Metal Polish. Samples free. 

Gasoline Brazing Forge, Turner Brass Works, Chicago 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co. Chagrin Falls,O. 


Chicago. Catalogue free. 
Indianapolis. 


Wrench patent No. 585,049 for sale. See page 404. Ad- 
dress C. H. Avery, 9 Linden St., Binghamtorf, N. Y. 


Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


Concrete Houses — cheaper than brick, superior to 
stone. ‘‘ Ransome,” 757 Monadnock Block, Chicago. 


The celebrated ‘“ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


02> Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS 10 CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will ve paid thereto. This is for om 
information and not for publication. 

References to former articles cr answers should 
give date of paper and page or number of question. 

inquiries not answered in reasonable time should 
ve repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wisbmmg to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

rice. 

Wiherals sent for examination should be distinctly 
marked or labelec. 


(7278) X. asks: Will you please give me 


through your column of Notes and Queries a receipt for ) 


making a hectograph composition and also a hectographic 
ink? I would likesomething better than the plain glue 
and glycerine composition, and also for an ink that would 
not rub and smear. A. Hormulas for pads. also inks, are 
given in SUPPLEMENT, Nos. 1071, 1092, 1110 and 1119; 
pricé 10 cents each by mail. 


(7279) W. R. asks (1) how a drum arm- 
ature can be wound so that it can be connected toa two 
segment commutator. A. Connect the coils on one side 
in series end to end; also on the other side, and join the 
ends to the two part commutator ; but there is no ad- 
vantage in doing it. 
drum armature over the shuttle ? A. Witha drum arm- 
ature as many impulses of current flow into the line for 
each revolution as there are coils, and the current is ren- 
dered even and uniform. With a shuttle armature there 
is a decided fluctuation of current at the same speed, 
since there is but one coil. This is not a claim, buta fact. 
3. What is the size and sustaining power of the smallest 
electromagnet ever made? A. We have notat hand the 
accounts of small magnets. You can find accounts of 
very small electromagnets which sustained very large 


+ ‘weights in ‘‘Lectures on Electricity,’ by Prof. George 


Cassell & | 


Forbes, price $1.50 at this office. 4. In the SUPPLEMENTS 
describing the simplified Holtz machine, can the curved 
rod, G, forming the bearing for the sleeve, ©, be placed in 
front of the revolving disk, or must it form the bearing 
for the sleeve ? A. Make either arrangement, only let 
there be a firm support for the revolving parts. 5. Docs 
it make any difference if the revolving plate is back in- 
stead of in front. of the stationary? A. The side on which 
the discharge balls are is the front. It is much more 
convenient that the revolving plate should be on this 
side. Thee is also much less leakage. 6. Can a sal am- 
moniac battery be made with copper and zinc for the ele- 
A. Yes; but a very poor one, too poor for ser- 
vice. It gives less than one volt. 


(7280) W. J. W. asks: Please inform me 
through your valuable paper how to resilver a looking 
glass? A. Valuable articles on this subject are contained 
in our ScrzNTIFIC AMERICAN SUPPLEMENT, Nos. 105, 
121, §95 and 1006: price 10 cents each by mail. 


(7281) F. H. M. writes: I wish to en- 
large dynamo of which you give pians in ScIENTIFIC 
AMERICAN SUPPLEMENT, No. 600, to twice the dimen- 
sions given in paper. Would you kindly answer the fol- 
lowing questions through the columns of your valued 
parer the SclENTIFIC AMERICAN? 1. Should I use 48 di- 
visions on commutators, or 242 A. The number of coils 
on the armature should not be changed. Wind 24 coils 
as before. 2. If 48 divisions are used on commutator 
cylinder, would it be necessary to use same number of di- 
visions on armature core? A. Yes. 3. By doubling di- 
mensions of dynamo gives it four times its capacity; 
using 14 wire on armature, 12 wire on field, would it rm 
32 16 candle power lamps more or less? A. Yes. 4. Could 
not the top of field, be cast in one piece instead of two, 
and boltsrun down through field waists connecting all 
the field firm? Ifso, what size bolts, diameter? A. The 
principle cf construction is to have as few joints in the 
castings as poasible, as -every joint causes some leakave. 
The top may be in one piece, and bolted as you suggest; 
34 Inch bolts may be used. 


(7282) F. S. G writes: I have three 
Crowfoot gravity batterieson a short telegraph line; to 
charge them I put in 8 ounces of blue vitriol in each and 
filled them up with water. then to start the aetion I 


2. Whatis the claim made for the | 


added 2 ounces of sulphate of zinc. I short circuited 
them, but the blue line will not come up any higher than 
the middle of the copper. What is the matter, and how 
can Iremedy it ? The way they are now, the three of 
them will not work one sounder. A, Fill the copper sul- 
phate crystals in till the copper is covered. Then fill the 
jar with water till the zinc is covered. Short circuit for 
a few hours till the solution is clear like water to a point 
below the zinc. Your trouble is that you have not used 
blue vitriol enough. It is not necessary to use any sul- 
phate of zinc in starting the gravity battery. It will form 
quite soon enough and will then have to be got rid of. 


(7288) A. M. asks what the different 
compositions in the carbon for the brushes and arc hghts 
are cemented together with. Would silicate answer the 
purpose ? A. We are not able to give formulas as used 
by the different manufacturers of carbons; but the 
ground carbon powder is usually mixed with a sirup of 
sugar and gum and shaped by pressure. They are then 
baked in an oven to carbonize the adhesive substances. 
The details of the process are considered trade secrets, 
The Carre carbons are said to contain of powdered coke 
15 parts, calcined lampblack 5 parts, special sirup 7 to 8 
parts, mixed with water, moulded and dried in a cruci- 
ble. 


(7284) J. C. P. writes: Ihavea dynamo 
giving a current at terminals of 60 volts, 16 amperes. I 
wish to light a small Foucault arc lamp carrying 14 inch 
carbons. 1. What resistance should I introduce in series 
with the same, dynamo running shunt, to get the most 
satisfactory results, i. e. quiet arc? A. The voltage and 
current taken by an arc lamp vary with the jength of 
the arc, when properly lighted. Measurements with 4 
inch carbons gave these results: 


Amperes. Volts. 
a 35 
85 40 
65 50 


Assuming your smallest drop then in the arc to be 35 
volts, you will need to provide for 25 volts and 9 am- 
peres in the resistance box. Apply Ohm’s law to this: 

E E 2 
C=—; or R=--= 
R Cc 


—=8 ohms. The lamp has the 


9 
other 4 ohms which are needed to pass 9 amperes. 


35 
R=—=4 ohms nearly. The resistance box ghould allow 


9 

of varying the resistance from the smallest to the larg- 
est current required in your work. 2 Carbons seem to 
tend toburn to a slim pencil point. Why? A. Your 
lamp gets too much current. 3: In my 90° arc lamp, 
taking current of 40 volts and 12 amperes with cone car- 
bons, a horn grows out on negative carbon and tends 
to short-circuit the arc. Why is this? How can it be 
avoided ? A. By giving the lamp more resistance in box, 
and so less current. 


(7285) M. L. F. asks for the best receipt 
for a powder or dry mixture fire extinguisher—some. 
thing to throw into the fire that will put it out, and that 
will keep a long time without losing its strength. A. 
Vienna Fire Extinguishing Agent 
ferrous sulphate (copperas), 20 parts ammonium sulphate, 
125 parts water. Johnstone’s: Make a mixture of equal 
parts of pyrolusite (manganese dioxide), potassium chlo- 
rate, potassium nitrate. Moisten with water glass and 
press into a block. Place the block in a pasteboard box. 
Several boxes, connected by fuses, are suspended from 
the ceiling of a room. 


(7286) W. J. A. says: A few evenings 
ago, a friend of mine tock out of his pocket a box con- 
taining long white ‘* pilis,” tapered at each end. Laying 
one of these on the edge of a table, he applied a match 
and lit the end of it. . Burning slowly, the “ pill” trans- 
formed itself into gray material about 5 inches long. 
This gray matter seemed to writhe like the body of a 
snake while forming. After the “ pill’ stopped burning, 
their formation would fall in pieces if touched. Can you 
give me a receipt for making them? A. Pharaoh’s 
serpents are made as follows : One grain of dry mercury 
sulphocyanide is mixed with some gum tragacanth which 
has previously been soaked in hot water. When the gum 
is completely softened. it is transferred to a mortar and 
the mercury sulphocyanide (in fine powder) is mixed with 
it by aid ofa little water, so as to turn out a somewhat 
dry pill mass. This is then formed and cut into pellets 
of the desired size, which are dried on glass. These are 
very poisonous, and must be handled with care. Do not 
inhale the fumes. 


(7287) G.S. M. asks: Can aluminum be 
used in castings for a gasoline engine of 1 horse power? 
If not, why ? Could I save any weight by using brass or 
gun metal instead of iron? A. Pure aluminum can be 
used in many of the parts of a 1 horse power gasoline en- 
gine. I? lightness is the principal object: An alloy of 90 
parts of aluminum, 9 parts of silver, 1 part of copper— 
all by weight—makes a very hard but workable metal, 
suitable for cylinder, piston and valves. The specific 
gravity of this alloy is but very little more than pure 
aluminum. The cylinder could be covered with a thin 
sheet metal water jacket, and thus make a very light and 
beautiful engine. This alloy makes close grained cast- 
ings and can be easily soldered. 


(7288) W. M. Z. asks: 1. How fast will 
air travel through a pipe leading into a vacuum? A. 
The theoretical velocity with which air will flow into a 
vacuum if wholly unobstructed, is 1,847 feet per second. 
The coefficient for an orifice is 0°707, which limits the 
quantity value to 952 feet per second. ‘The friction of the 
air in the pipe still further retards the flow according to 
its length. 2. How much in bulk will air compress under 
different pressures? A. There is no known limit to the 
compression of air at ordinary temperatures; 15,000 
pounds per square inch has been attained without lique- 
faction. Ata temperature of 220° below zero, Fah., it 
liquefies at 573 pounds pressure per square inch. 3. How 
long will it take an air pump, say 10 horse power, to 
create a vacuum in a vessel of 1,000 cubic feet? A. A 
perfect vacuum cannot be made by any ordinary vacuum 
pump. The time of obtainining an approximate vacuum 
depends npon the relative volume of the pump and ves- 
se}, as also the speed of the pump; an approximate time, 
barring leakage, may be found by subtracting the pump 
volume from the volume remaining in the vessel for each 
stroke of the pump. 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


DECEMBER 14, 1897, 


AND EACH BEARING THAT DATE, 


[See note at end of list about copies of these patents.) 


Adding machine, G. L. Ault. 
Advertising apparatus, J. H. Hollen 
Air centrolling device, A. Roesch 
Alarm. See Bicycle alarm. 

Alarm device, electric, F. Louis 
Album, W. Bruns............... 
Animal trap, S. W. Buck... 


Annealing iron castings, R. King 59E. 
Annealing pot, M. J. O’Meara, 595, 491 
Armature cores, space block for, 

elder. -. 595,364 
Axle, vehicle, A. C. G. pupule 595,469 
Badge, S. Thomas.. 595 


Bale tie, T. C. Edmonston. 
Barrel head, A. N. Clark.. 
Barrel machine, L. M. Gre 
Basin trap fixture, wash, C. 
Basket holder, berry, N.’R. Miller.. 
Battery. See Secondary battery. 

Bean pickin: 1g machine, A. Cherr. 

le 


595,523 
Bearing, roller, W. L. Miller. 


95,328 


Bed, invalid’s, 8. C. Attkisson 95,514 
Bell, pneumatic door, J. Hun’ 595,630 
Bench. See Draw bench. 

Bicycle alarm, G. J. Paehtz . 595,334 
Bicycle crank, J. E. Edwards 595,535 


Bicycle eranks and sprocket wheels with shafts, 


means for connecting, F.C. Avery.. 95 
Bicycle driving gear, J. Stoops.......... 95,50. 
Bicycle driving mechanism, A. Pappardakes. 595,579 
Bicycle driving mechanism, W. D. Smith 595,661 
Bicycle frame, A. H. Pettit............... 595,459 
Bicycle lock and support, I. S, Covell... 595,605 
Bicycle luggage carrier, H. J. ‘M. Baker... 595,517 
Bicycle pedal attachment, J. W. Hanson.. 5,385, 
Bicycle propelling mechanism, H. Schafer. 595,460 
Bicycle saddle, J. H. H. Burge............... 595,434 
Bicycle saddle, J. A. Lamplugh.. 595,599 
Bicycle seat, C. M. Richmond.. 595,680 
Bicycle valve, M. A. Morris. ¢ 595, 578 
Blind raised or lowered by means of electricity 

and:solar rays,. He Roth. 3s oie cece ciecad one es 595,343, 

Boiler. See Range boiler. Steam boiler. 
Boiler furnace, A. Rahner...............cc eee ee neces 595,339 
Boiler furnace, steam, C. T. Rogers... . 595,341 
Boiler furnace, steam, Young & Lewis 595,666 
Boiler water indicator and alarm, steam, L 

GHCIBEE canis ns wien kev bie gan eas er eens 595,418 
Bolt. See Cycle safety bolt. 

Bolt, We-Murphiy ives soci det Se ee atic segiasele clei uiatas 595,331 
Boot and shoe shining machine, W. Rinker....... 595,581 
Boring machine for dowel doors, E. B. Hayes.... 595,568 
Bottle; Do Ra Saunders ici. alae sss oes neste 595,499 


Bottle, non-refillable, C. A. Dunbar. 
Bottle, non-refillable, J. R. Latham... 
Bottle, non-refillable, W. T. Strasser.. 
Bottle, nursing, J. C. Roach......... 
Boutonniere, badge, etc., C. Rosin.... 
Bex. See Coin box. Condiment box. 
Paper box. 
Brac ket. See Curtain rod bracket. Shade bracket. 
Brake. See Horse power machine brake. Rail- 
way brake. Wagon brake. 
Brake shoe, A. I. Streeter.. 
Bread knife, G, H. Blanchard. 
Burial casket, O. D. Byers. 
Burial casket, W. 8. Jones. 
Burner. See Gas burner. 
Button, E. Candel 
Cable grip, J. S. Peden..... 
Calculating machine, J. Byrne... 
Calculating machine, A. Schabadt 
Camera, kinetographic, P. Gautier 
Camera, magazine, J. L. Atwater.. 
Camera, magazine, P. Berggren.. 
Camera, photographie, J. L. Atwater. 
Camera, photographic, W. F. Cook.. 
Cannon, K. J. Blood.. 
Cap, miner’s, J. Beck. 
Car, center plate, J. Timms 
Car coupling, De Lisle & Main 
Car coupling, 1. H. Simpson.. 
Car fender, Farlow & Strayer. 
Car fender or guard, tram, O. A. Sutherland. 
Car fender or guard, tramway, J. KF. Ayres. 
Car seat, H. S. Hale............ 
Car seat, R. Rochester. 
Carbureter, N. Z. Seitz........... 
Carriage, folding, Hall & Anderson. 
Carrier. See Bicycle luggage carrier. 
rier. 
Cartridge feed belt, Benet & Mercie. 
Casing head packer, J. E. Martin.. 
Caster, W. H. Coldwell............. 


111 595;386 
Hay car- 


595,518 


See Folding chair. 
Chair attachment, I. B. Archer 
Checkrein hook, J. 1. Anderso: 
Checkrein hook, J. R. Gump 
Chopper. See Cotton choppe 
Chopping machine, J. C. Hal 
Chuck, L. Bartlett... 

Churn, A. Hazelton 
Chute, stock, Mohle 
Cigarette machine, G. H. & F 
Clay, etc., machine for working, G 
Clevis, cross, J. w. Thomas. 


595,387 
595,363 


Coat support, J. D. Watts 
Coffin, EK. L. Snader.. 
Coin box, B. F. Wyman.. 
Comb gage attachment for scissors or shears, S. 
Goldner. 2 
Combination wrench, W. Devaun 
Compass, draughting, F. Coykendal 
Condiment box, Jenatschke & Fische 
Corn sheller, C. A. White............ 
Corner block machine, E. Beiden. 
Corset, I. M. Bond.... 
Corset, C. W. Dodge 
Corset stiffener, A. ee Adams. 
Cotton chopper. J. S. Lauderdale. 
Cotton stalk puller, i | 
Cotton stalk puller, B. F. Harwood.. 
Coupling. See Car coupling. Pilot coupling. 
Pipe or tube coupling. Pump coupling. 
Cover, kettle, H. H. Foreman 
Crayon holder, F. M. Rugeley... 
Crutch, folding, E. O. Kuhnke.. 
Cultivator, double, J. K. Deaton.. 
Curtain rod bracket, E. H. Cram 
Cuspidor, sanitary, W. C. & T. J. _ 
Cycle safety bolt, A. Gobron................. 
Cycle, three wheeled, 1. E. Montgomery 
Cyclometer, W. C. Homan.... 
Dental apparatus, C. D. Grund 
Dental cuspidor, D. 8. Doyle.. 
Digger. See Post hole digger. 
Display rack and tray, folding, J 
Door fastener, A. H. Weslin; 
Door hanger, P. L. Sheridan 
Door holder, A. Adams.. 
Draw bench, F. Deming. 
Drying frame, P. O’Th ay} 
Dumping apparatus, Jt D 
Dye, anthrarufin. R. E. Schmidt.. 
Dye from chrysazin, blue, R. E. Schmidt 
Educational appliance, M. M. Glidden.. 
Egg tester, E. Edwards...............605 


Electric cable joint, W. M. Brown.. 595: Berd 
Electric currents, method of and apparatus for 
converting, BE. Thomson.................eeeeeeee 595,419 
Electric machines, regulating alternating current 
dynamo, BH. W. Rice, Jr... 2... cece eee eens eeeee 595,412 
Electric meter, W. D. Marks.............cceeeeeeees 595,325 
Electric meter prepayment attachment, Strachan 
RNIVOM 6 oo site cade ealeraiele'e 595,446 
Electric motor, E. D. Priest. 4 


Electric motor controlling device, F. J. Russell... 

Electric regulator, M. Moskowitz................00+ 
Electrical apparatus conductor, J. Millis.......... By 
Electrical controlling mechanism, F. J. Russell.. 


Electrical lighter for burners, S. M. Meyer........ 595 Bor 
Electricity from car wneel axles, means for gen- 
erating, Ml. MOSKOWitZ.......... cc ccc ee cece eee eeee 595,329 
Elevator. See Grain elevator. 
FKlevator stop, automatic, Withers & Blackman... 595,507 
Elevators, automatic control device for, Merrill 
ROC Yer ete oe ieee Marea a gon cae ta sisttbe vows 595,326 
Engine. See Fuel engine. Gas engine. Hoisting 
engine. Oil, gas, or like engine. Rotary en- 
gine. Rotary steam engine. 
) Engine or pump, D. JOD..... ee eee cece eee cence 


595,631 
Exercising apparatus, B. A. McKadden ¢ 
Exhibiting apparatus, P. & H. Roush.............. 5 
Extractor. See Nail extractor. 
Extracts. making, Fromm & Schmidt.............. 


(Continued on page 412) 
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DMoavertisements. 


ORDINARY RATES, 


Inside Page, each insertion, - 75 cents a line 
Back Page, each insertion, = © $1.00 a line 

(For, some classes of Advertisements, Special and 
Higher rates are required. 


‘rhe above are charges per agate line—about eight 
words per line. This notice shows the width of the iine, 
und is set in agai ate type. Engravings may head adver- 
iise:vents at the same rate per agate line, by mMeasu. e- 
went, as the letter press. Advertisements must Le 
received at Publication Office as early as Thursday 
morning to appear in the fullowing week’s issue. 


Star « 
Lathes sonst: 


9 and 11-inch Swing. 
New and Original Features 
Send for Catalogue B. 


Seneca Falls Mfg. Company, 
695 Water St.,Seneca Falls, N.Y 


WATER WHEELS, HURDY GURDY 


or Tangential.-- An exhaustive paper, with 14 illustra- 
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1125. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for new classified catalogue. 


POWER & FOOT 
LATHE S.IMASHINE sHoP ouTrITS ToOLs 


EBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT|.O 
Iron’s Hot.” 


Boys! Meu! compat thor By Mail 


ADVANCE YOURSELVES. 
IMPROVE YouR CONDITION, 
THE HOME SCHOOLS OF 
Mechanical, Electrical, Steam, Cive 
il, and Sanitary Engineering, 
Architecture, Metal Works 
ing, Pattern Making. 

‘To encourage you to start now, Wwe 
furnish $11 mechanical drawing oute 
fit free. Small Fees. Advance or 
Installments. Send for beautifull 

illus. 100 page S. A. catal., postpai 


nite Correspondence Schools 
#10 158 Sth Ave., New York, N. Y 
W. EWALD, Gen. Mer. 


Office Desks 


Chairs, Tables, etc. | 
Send for Catalogue 


Manufactured by and Discounts. 


Derby Desk Co 138 Portland Street, Boston 


114 Nassau Street, New York 
t= Export Business a Specialty. 


WALWORTH 


PIPE VISES 


are the Heaviest and 
Strongest vises made. 
‘= RENEWABLE STEEL JAWS. 


WALWORTH MFC. CO., 
20 OLIVER STREET, BOSTON, MASS. 


ROTARY PUMPS AND ENGINES: 


Their Origin and Developme nt.—An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
UPPLEMENTS 1109, 1110, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 


Foot power 
Screw... 
-- Cutting 


SHAPERS, PLANERS. DRILLS, 


“ Strike while the 


» « PHYSICAL AND SCHOOL APPARATUS. . 


INDUCTION 
COI LS for experi- 


ments in X rays and 
other electrical work. 
(2 Catalogue Free. — 
E. S. RITCHIE & SONS, Brooxtine, Mass 


Tools For All Trades 


You can’t even think of a Tool that 
isn’t mentioned in our 1897 Tool Cat- 
alogue. Every Metal Worker, every 
person interested in Machinery or 
flachinery Supplies, needs it in Dis 
business. It contains 710 p 
Waxes inebes, and is_a comp ote 
Tool Encyclopedia. Handsomely 
bound in cloth, express paid on re- 
ceipt of $1.00. ‘Money paid for book 
will be refunded with first order 
amounting to $10.00 or over. 


MONTGOMERY & CO. 


® MAKERS AnD JOBBERS IN 
~ FINE TOOLS, 
105 Fulton Street, New York City. 


STEAM 


A boon alike.to 


e700 
CATALOGUE 


A mill for crushing ores. 
Equal in efficiency to a 

five stamp battery, and at 
the prospector 


STAMP a_ fraction 
and mining 


of the ex- 
pense, 
Capitalist. Send for catalogue. 

GATES IRON WORKS, Dept. ee 


650 Elstan Ave., Chicago, MILL 
ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICAN SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student ; its use in the magic lantern. ‘lhe new French 
table lamp making its own acetylene. «contained in 
SCIENTIFIC, AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
ot cur new 1897 Supplement Catalogue, sent free to any 
address. MuNN & Co., 361 Broad way, New York. 


DROP~-FORGING 


SEND uS MODELS TO FIGURE ON. 
QuRworkis EQUAL TO THE BEST DONE IN THIS COUNTRY. 


NONE BUT SKILLFUL HANDS EMPLOYED. 


BAGNALL- LOUD BLOCK C 


MASS. 


‘BOSTON, 


Scientific 


Fan, revolving, L.A. Gibson. «+ 595,297 
Fan, rotary, W. H. Johnsen fi 

Kence machine, W. A. Kilm 
Fence machine, wire, J. W. Dw: 
Fence machine, wire and picket, 
Fence post, H. Buck < 
Fender. See Carfender. . ss 
Fifth wheel, vehicle, S. M. Wright..............5+5 595,683 


Fire escape, W. Fischer. 595,453 
Fire plug, E. C. Wiley..... 595,506 
Fishing float, G. H. Wenger 195,664 
Flue stopper, H. H. Baltzley. 895,503 
Fluid pressure regulator, P. Erb. 595,614 
Fluid pressure regulator, A. Heithecker. «+. 595,540 
Folding chair, I. G. Leek 5 595.316 
Foot warmer, J. P. Berchem. 595,519 
Frame. See Drying frame. 

Fruit picker, J. W. Downey..................eee sees 595,531 
Fuel, artificial, J. 'T. Davis..... 595,672, 595,673 
Fuel’ engine, MacFadden & Lloyd... 595,324 
Furnace. See Boiler furnace. Hot air furnace. 

Metallurgical furnace. 

Fuse block, D. A. Schutt. 595,585 
Gage, E. H. Byer... - 595,370 
Galvano%cautery instrument, Cc. M Tr . 595,573 
Game apparatus, R.S. & F. B. Crooks. .. . 595,372 
Game apparatus, biblical, W. S. Jame . 595,440 


. 595,564 
+ 595,817 
- 595,625 
« 595,489 
595,451 
- 595,668 
. 595, 
. 595,877 
» 595,553, 


Garment hanger, C. H. Garrigus 
Gas burner, Lindner........ 
Gas engine, A. L. Harbison 
Gas engine, E. Meredith 
Gas generator, acety lene, Choquette 
Gas machine, acetylene, H. Bryant . 
Gasofene motor, Banki & Csonka. 
Gate, A. G. Duncan 
Gear’ wheels, manufacture of, D. S. 
Generator: See Gas generator. Steam ge 
or. 

Gin saw himey ang machine, J. M. Bradley 
Globe, chimney and shade support, G F 
Grain’elevator, B. V. Johnson 
Grain tank, E. 'D. Johnston.. 
Grate, hollow blast revoluble. 
Hammock, lL. E. Palmer 


Hanger. See Garment hanger. 
Harvester, corn, F. Hixson................ cece eeeeee 595,477 
Harvesting machine. W. W. Burson............... 595,869 


Hat bodies, apparatus for manufacturing fur, E. 
T. Robinson 
Hat fastener, H. Ingram... 


Hat fastener, King & Burn: - 595,483 
Hay carrier, R. Gregg 595,385 
Heater. See Water heater. 

Heating apparatus, E. F. Edgar. 595,378 
Hoisting device, A. C. Dinkey. ... 595,561 
Hoisting drum, U. 8. James... ... 595,308 
Hoisting engine, variable speed, O. Crosby........ 595,671 


Hook. See Checkrein hook. 
Herse power machine brake, 1’. P. Chambers..... 595,522 
Horseshoe attachment, F. Hurop. : 
Horseshoe, nailless clamping, J. J. 
Hose bridge, J. I’. Morrison 5 
Hot air furnace, 8S. Dewhirst........ 595, 436 
Mluminating device for keyholes, Roll & Wait- 


- 50544 
Indicator.’ See Boiler water indicator. Signal] in- 
dicator. 

Insulated joint for gas fixtures. J. W. Parkin..... 595,338 
Jig for drilling bolt holes, M.H. McArthey........ 595,404 
Knife. See Bread knife. 

Knitting machine, H. A. Houseman 595,439 
Knitting machine heel hook, A. Boehmen. 595,365 
Lacing stud, E. Kempshall................... 595,482 
Lamp, acetylene gas generating, A. Gobron 595,621 
Lamp burner, Miller & Booth............. 595,576 
Lamp, electric arc, Thomson & Harthan. 595,420 


Lamp globe cover and protector, H. Kuh 
Lamp socket, incandescent, D. A. Schutt. 
Latch, A. Adams..... 
Latch, gate, J. A. Gre 
Lathe, change gear, E. 
Lathe slide, Cheney & Comstock.. 
Leather dressing machine, S. Cha: 
Leather manufacturing apparatus, 


595,303, 

Lifter. See Plate lifter. 
Lightning rods, tubular tripod brace for. G. a 
Kress.......... eee eee 
Limb, artificial, J. H. King.. 
Link, connecting, O. Klatte.. 
Liquids, portable vessel for retailing, E. Lychen- 


595,823 
« 595,606 
95,290 


Lock. See Bicycle lock. Sash lock. 
Lock, Crouch & Stokes 
Lock. T. Dowman..............-... 
Locomotive fuel saving device, C. B. Lord. 
Loom, P2'C. Stadler’. 22.2... eicecssass voice nies oe 
Loom for la t weaving, S. A. Leavens eta 
I.oom reed, EH. M. Bergner....... 

Loom shuttle, J. C. Sergeson 
Mail box, Lucas & Harrison... 
Manhole cover, J. J. O’Brien.. 
Measuring pole, R. Hegarty. 
Metallurgical furnace, N. McConnell. 
Meter. See Electric meter. 

Mill. See Rolling mill. Stamp mill. 
vty gold bearing placers, system of, W. F. 


Mixer, B. J. Spilker......000000000 505,354 
Moistener for envelopes, etc., W. oseley.. 595,491 
Motor. See Mlectric motor. Gasolene motor. 


Railway motor. Spring motor. 
Motors, braking alternating currentinduction, E. 

Ww. Rice, IT pies ciedece tiene cob vie anseghts se -. 595,413 
Musica] instrument, G. A. Brachhausen 595,366 
Musical instrument, W. H. Rollins. 595,842 
Musical instrument foot pedal, 1’. P. 
Nail extractor, C. M. Morrison.. 
Nails or tacks, implement for 

Pratt. 
Nut lock, 
Oil, gas, or like engine, W. bo 
Oiling devices for loom pile wires, J. S. Giles. 
Organ, pipe, E. M. Skinner.. 
Packing, C. J. Restein 
Packing, piston rod, J. W. Dudley.. 
Padlock, combination, H. A. Redman. 
Paper box, G. R. Wyman.............. 
Paper holder, toilet, W. H. Clarke 
Pavement, wood, H. Freese......... 
Pawl, H. H. Buffum F 
Pen, fountain, 1’. Andrew. 
Pen, fountain, A. T. Cross... 
Penholder, C. W. Harmon....... 
Perambulator, G. D. Leadbetter 


595,644 
595,679 


= 595, "389 
595.488 


* 595,368 


eas aren A. Nickel.. 595,458 


Picker. See Fruit picker. | 

Pilot coupling, R. M. Galbraith..................... 595,383 
Pipe. See Tobacco pipe. 2 
Pipe holder, T. Stebbins................ ccc cee eee eee 595,657 


Pipe holding and hoisting machine, F. L. john. 
Pipe or tube coupling, E. 'T. Greenfield 
Plastering corner, L. Goodwin 
Plastering, corner brace or support for, L. Good- 
Plate litter, E D. Diffenderfer 
Plow, wheeled, W. 1’. M. Brunneme 
Plug, combination attachment, J. F. 
Pole evener, buggy, M. Kehoe 
Post. See Hence post. 
Post hole digger, 8S. G. Davis 
Potato digger, A. G. Lano.. 
Printing press, color, L. D. Ri 
Prints from prepared lithographic 
chine for taking, Cohen & Mark. 
Puller. See Cotton stalk puller. 
Pulley, 1’. Corscaden............. 
Pump and bailer, sand, F. Jacks 
Pump coupling, windmill, J. M. Klopfenstien. 
Pump or compressor, air or gas, L. R. Alberger... 
Pyroxylin compound. .J. H. Stevens 
Race track lighting device, Solomon & Morse 
Rack. See Coat and umbrella suspending rack. 
Display rack. 
Rail fastening, G. W. Savage 
Railway brake, C. K. Pickles 
Railway cattle guard, A. A. Graham.. 
Railway coutrolling device, electric, R. M. Hunter 
Railway, electric, J. R. Farmer 
Railway motor, electric, E. D. Priest. 
Railway signal, W. J. Fawcett 
Railway system, electric, ie J. Wightman. 
Raiiway tie, J. te Connells 


3) 
595,353, 


599,656, 
65 


Reamer, Pe caatke 595, 346 
Regulator. See Electric regulator. Fluid pressure 
regulator. 
bisa 595,395 


Rheostat or electric heater, F. Kraemer 
Riveting tool, W. J. Ball. 

Rolling mill, J. Kennedy.. 
Roofing, slate, P. Gambs.. 
Rotary engine, R. D. Fasse 
Rotary steam engine, L. A. Wi 
Sack holder, F. H. Gilbert................. 
Sad iron support, H. Reno... 
Saddle, harness, C. W. Miller 


595,456 | 


Saddle horn, J. W. Haggard... 
Sand drag, revolving, J. Murpl 


(Continued on page 415) 


Awerican. 


Water Emery 
> Tool Grinder 


4 Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plestin construction, n-ost efficient 
in operation. 
Ge Send for catalogue and prices. 
W. F. & JNO. BARNES CO. 


1999 Ruby St., Rockford, III. 
Patent Carrying Track 


OVERHEAD 
TRAMWAY 


for Mills, Youndries, Machine Shops, or for 
Merchandise. Send for Book. 


The Coburn Trolley Track Mfg. Co., 
... HOLYOKE, MASS.., 


Print Your Own Circulars 


business cards, dodg- 
ers, etc. or let your 
boy combine business 
with amusement and 
print them for you. 
Splendid educator for 
youth and great aid to 
business men. A full 
jine of hand and self- 
inking printing presses 
type and all printing 
supplies. Write for 
catalogue. J. F. W. 
Dorman Co., 121 K. la- 
yette St., Baltimore. 


| ROCK DRILLS _ 
AIR COMPRESSORS 


SIMPLEST, MOST EFFICIENT and DURABLE. 


RAND DRILL CO, 


Send for Catalogue. 


| 
100 Broadway, New York. |! 


9999 H9H9 HGH OOOOH 0H00H9H66606 


9 

é IMPROVED FILM JOINTS 
g CALIPERS. 3 
e} sizes. 3in., 40c., to 24 in., $3.00. } 
6h ;\ Inside and outside. Joint has smooth rs 
ou and uniform friction. Fine finish. 

6 } = Catalogue of Fine Tools free. D4 
o NZ The L.S, STARRETT CO. § 
© Bex 13, ATHOL, MASS., U.S. A. & 


99999 OHH 9H 99H 600606666006066 
If You Want the Best Lathe and Drill 


GHUGKS 


BUY 
WESTCOTT’S 
Strongest 
Grip, Great- 
est Capacity \ 
and Durabil- 
ity, Cheap and Accurate. 


Westcott Chuck Co., Oneida, N. Y., U. S. A. 


Ask for cataloguein English, French, Spanish or German. 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 


Buy Telephones| 


THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.” 
The difference in cost is little. We guarantee it 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
teeand instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St., Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 


A TIGHT GRIP. 


The SKINNER PAT- 
ENT DRILL CHUCK 
is simple, strong, and 
accurate. The jaws 
are of bardened tool 
steel. Stands se- 
verest tests. Is self- 
centering, self-tis 
ening, most durabie. 
Holds straight or 
taper shank drilJs. 
. GS" Send for catalogue. 
SKINNER CHUCK co., Church St., New Britain, Conn. 


Gas Blast Furnaces | 
GAS PRODUCERS ‘ici 


AND 
PRESSURE BLOWERS. 
For Illustrated Pamphlets, apply to 


AMERICAN GAS FURNACE CO. 
23 John Street, New York, N.Y. 


The Perfection of Pipe Threading 


is admitted tobe reached when our 
No. 914 PIPE THREADING 
MACHINE 
is used. As a hand machine it isthe 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is, that it 
has no arbitrary lead screw for deter- 
mining style or pitch of ures to be 
cut. IF° Send for Catalo 
THE MERRELL J FG. co. 
501 Curtiss St., Toledo, Ohio. 


Su USE GRINDSTONES ? 


[f so, we can suppiy you. Al! sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones ror all spe- 
cial purposes. 12%” Ask for catalogue 
The CLEVELAND STONE CO. 


2d Floor, Wilshire, Cleveland, 0. 


EDCE TOOLS-ee 


are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitanle for grinding ary tool. ol 
foe, ay we send you our Catalogue, 
which will give you some information ? 


GRAFTON STONE COMPANY, Q 
No. 80 River Street, Grafton, Ohic 


DEFIANCE MACHINE WORKS 


p> DEFIANCE. OHIO.U.S.A. 
BUILDERS.OF 


JSHUB, SPOKE 
WHEEL, BENDING, 
WAGON, CARRIAGE 
.- AND HOOP “; 
MACHINERY. 


SEND FOR CATALOGUE 


PATENT SPOKE DRIVER 


© 1897 SCIENTIFIC AMERICAN, INC. 


{DECEMBER 25, 1897. 


The Queen Acme No. 5 Microscope 4 
NEW MODEL AS PER CUT. 


The Ideal Microscope for Amateur 
Research. Stands unequaled for precise 
and accurate adjustments and optical Sa 
excellence. With objectives givin gfrom 
50 to 500 diameters, in case, $:35. 00. 


Send for new Microscope Catalogue B. M. 


QUEEN & CO., Inc. 
1011 Chestnut St., Philadelphia, Pa. 


$5 Printing Press 


Prints your own, cards, labels, etc. 
Larger press for Circulars or small 
newspaper, $18. Everything easy by 
L printed rules sent. Catalogue_for 

stamp. KELSEY & COMPANY, 
"Factory 4, MERIDEN, CONNECT:C oT. 


PERPETUAL MOTION 


A valuable series of papers giving all the classic forms 
of perpetual motion apparatus. e literature on this 
subject is so very limited, the only book being entirely 
out of print, so that this series will be important to all 
inventors. 30 illustrations. SCIENTIFIC AMERICAN 
SUPPLEMENT, Nos. 1130, 1131, 1133, 11365, 
1136, 1137, 1138. Price, 10cents each. For sale 
by Munn & Co. and all newsdealers. Send for new 
catalogue. 


THE EUREKA CLIP La 


The most useful article ever invented 
for the purpose, Indispensable to Law 
yers, Editors, Students, Bankers, Insu 
ance Companies and business men gen- 
erally. Does not mutilate the paper. Can 
be used repeatedly. Jn boxes of 100 ior 
25c. To be had of all booksellers, sta- 
tioners and notion dealers,or by mail on 
receipt of price. Sample card, by mail, 
free. Manufactured by 

Consolidated Safety Pin Company, 
Box 95, Bloomfield, N. J. 


NO MORE ‘* POISON IN THE BOWL” 


No excuse for smoking foul pipes, 
The ‘‘Mallinckrodt’? Patent Nicotine Absorb- 
ent and Ventilated Tobacco Pipe 
will render smoking a 
healthy enjoyment. Try 
it and you will become 
convinced. See notice, 
Scr. AM. of August 7, 97. 
Manufactured only by 
The Harvey & Watts Co., Station E, Philadelphia, Pa 
and No. 275 Canal Street, New York. 
Ee Mustrated Circulars * 8. A.” mailed on application. 


Phonographs, Graphophones, 
Projectoscopes, Rinetoscopes, 


RECORDS, FILMS, ETC. 


G2 36 page illustrated catalogue sent free on receipt 
of 2-cent stamp. 


The Edison Phonograph Co.,427 Vine St.,Cincinnati,O. 


tet BUSINESS MAN 


& 

#\NEEDS THE ABSENCE INDICATOR 
A HIGHLY POLISHED METAL DESK 
ORNAMENT, NOTING THE HOUR HE WILL 
STA MAILED ON ENGDA OF 25CTS 


ENGRAVING CO, 
MILWAUKEE WIS 


D278 [PH9IN *C°ON 9218 | 


mane 
Parts —_.e_. 


of 8 Lt. Dynamo, Simple Elec- 
tric Motor and other Machines 
described in Sci. Am. Supple- 
ments. Gas Engi ne Castings, 
Telephones and Electrical Sup- 
plies. Send stamp for catalogue. 


MIANUS ELECTRIC COMPANY, - - 
ELECTRO MOTOR, SIMPLE, HOW TO 


make.—By G. M. Hopkins. Description of a small elec- 
tro motor devised and constructed witb a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived froma battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ail newsdealers. 


AKBBORUNDUM?: 


ez 
HARDEST AE ABRASIVE <NOWN: | 


SUE RCNA MEY AND 
EOOe ia wae ALES 


Electric = Coy = Making 


USA, 
DYNAMO BUILDING 
and ELECTRIC MOTOR CONSTRUCTION. 


By Prof. T. O;CONOR SLOANE. 


MIANUS. CONN. 


140 Pages, Very Fully 
Illustrated, Price $1.00. 


HIS work treats of the 
making at home of elec- 
trical toys, electrical ap- 

paratus, motors, dynamos and 
instruments in general, and 
is designed to bring within 
the reach of young and old 
the manufacture of genuine 
and useful electrical appli- 
ances. The work is especially 
designed for amateurs and 
young folks. Thousands of 
our young people are daily 
experimenting, and busily en- 
gaged in making electrical 
toys and apparatus of various 
kinds. The present work is 
just what is wanted to give the much needed infor- 
mation ina plain, practical manner, with illustra- 
tions to make easy the carrying out of the work. 


We can also furnish Prof. Sloane’s works on electricity 
as follows: 


Arithmetic of Electricity, 138 pages.....$1.00 


Electric Toy Making, 140 pages .... 1.00 
How to Become a Successful Electri- 
cian, 189 pages.......... 0 --...e eeeeeee eee 00 
Standard Electrical Dictionary, 682 
pages.. REE AGEL EEG ered Mibu lewietaieie sien viele 3.00 
Electricity Simplified, 158 pages 1.00 


The ahove five volumes. oom rising a COMPLETE 
ELECTRICA » sold at the special 
reduced price of bo BRA up in a neat folding box. 
You save $2.00 by ordering the set complete. 


Five volumes 1,300 pages, over 450 illustrations. 


(> Send for special circular containing full table of 
contents of the above books. 


TMIUNN & CO., 361 Broadway, New York. 


ILLUSTR ATIONS Dock, dry, Brooklyn navy yard.. 408 M Sugar, beet, apparatus............ 65 | Architects, naval, Congress...... Calcium carbide, value........... 147 
B 409 | Swing, steel, Bausman’s... . %]) Archives, government’s costly Camel, speed of the... + 186 

Dock, dry, Havana....... ........ 248 | Magic flowers Switch railway, automatic. . 7} Argentine medicine law ...... .. Camera, hand, novel «7264 

Dogs, Esquimau.. ........... az +, 24L | Magic table...... . .. %5| Switch, time, automatic.......... 372 | Argon and water, compound of.. 55| Camera, hand, Ray...... 3.4 

A Drawbridge, Harlem River, 33, 41, 42 | Mail catcher. Ayars.. . 6 Armature, dynamo ...*16i | Camera, largest in world . 58 

Drill, bucglar’s. ............... 228) Mail catcher, railway .. 100. 167 Armor plant, government Camp utensils.... ... . *386 

Drill for hub flanges Mail tube, pneumatic... ..369, 373, 3-4 T Armor plate compromise. . Canal at Massena... 394 

Drill, Hatton Bosca Mask, Carthaginian............... 21 Armor plate question..... Canal destroyed by gopher: 54 

Drill in U.S. Navy.. Massachusetts, engines of... 209, 213 | Table, dining, redwood........... 347 | Army balloon, Parseval Canai, Joseph's, Egypt. 138 

Diving dress, novel Mayer, Alfred M... ..... . 4] Table, magic................. eee eae 7 | Art, landscape........ . Canal, Panama, condition 0: 164 

Dry dock, Havana. ..- 248 | Metempsycbosis... .. 186} Testing machine, hydraulic. .393, 394 | Art, scientific truth in... Canal, ship, Baltic............. 43 

Dynamo, a small....... % . 165 | Meteorite, great. 241 | Textile school, Lowell........ 244 | Artillery fire, inaccuracy o| Canal, ship, Florida. ‘ - 219 

Dynamo electric machine ++. 27 | Micromotoscope. .. | Thunderbolt, a destructive. 87 | Artillery force, increase of.. Canal, ship, proposed 804 

Dynamo, hand, new............... 245 | Mill, grain............ .. 87%2| Tie, railroad, Miller’s. .. Artillery, increase of, needed. .. 306} Canal, St. Lawrence River. 394 

; Monument, William L. .. 235! Ties, spiritualistic , Asphalt paving....... ........ ....*216 | Candlestick, pneumatic... 2228 

Animal holding device. Mosaic from Tunis.... .. 815] Time switch, automatic..... | Association, British . Cannon, big, casting . . 9 
Ankle brace for skaters. E Motion, perpetual... .. 811 | Tire, bicycle, Hamp’s....... 20! Asteroids, new..... Carbon and iron, union of........ 103 


Astoria Hotel... ........ . 
Attorneys, patent, methods 
Australian Science Assvcia' 
Austria, railroads of.. 
Authors, prices paid _t 
Automobile race in Fra 


Motor, air, Cooper’s... 
81, 91} Mould to solder pipes. 
379 | Mountain railway..... 
215 | Mower, lawn, gasoline 
199 | Mucilage bottle cover 
401 | Mutoscope, Casler.... 


Ants, parasites of..... 
Arch Rock, San francisco. 
Army balloon, Parseval 
Asphalt paying 

Astoria Hotel.. 
Axle imprv vement. 


.. 356 | Tires, rubber, pump for.......... 372 

.. 3841 | Tobacco pipe, improved. F 

. 299 | Tobacco pipe, new..... .... 
314 | Tumb. Punic, at Carthage. . 

340 | Torpedo boat catcher 

. 230 | Torpedo boat, trial of 


Carbon dioxide in plant forcing.. 55 
Carborundum, new use of .. 23 
Car coupler, law.. 
Car coupling, pate 
Car coupling, Smith's. 
Car, instruction, air br: 


East. River. bridge......... 
; E ectrocution, illusion of 
a og Piet tor pecigents New Y 

3 ‘levator, fall of an 
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Hairs, cross, in transits 
Hammers, nail holder for 
Hand grenades, how made. 
Handle bar, bicycle.. 
Harlem River bridge. 
Harvey. Hayward A. 
Havana praving docl 
Health dun’ts. 
Ileart bur als. 
Heart, influence 
Heavens for August...... 
Heavens fr December. 
Heavens for July : 
Heavens for November. 
Heavens for October... 
Heavens for September. 
Heide lberg castle, age of. 
Heraldry, Indian .. ...... 
Hinge, gate, Choate’s ... oA 
Holder, stovepipe, Griswold’s. .. 
Holtz machine, AYRE, ...6- : 
Honey and beekee eping, 
FLloover, D. C., death of. 
Horse, intenligence of a.. 
Horseshoe pad.. 
‘ Hose nozzle.... 
Hotel, the Mills.. 
House builoing by ritual. 
House, largest in world.. 

| House of Vettii, Pompeii 
Howard, Leland O.. 
Hub attaching device. 
Hudson Bay, to. by ra 
Hudson River tunnel. 
Human structure... . 
Humming birds, tame.. 
Hyposulphites, eliminating 


I 


Ice breaking steamer. an......... 
Iceland cableto........ 
llissus, excavations on 
Illuminant, anew . 
Illusion, ‘*Gone’”’.. 
India rubber substitutes 
Indiana Academy of Sciences 
Indian heraldry... 
, Lndian, origin of the 
Indians, Tusayan.. 
Indians. Yukish, last of 
Influence machine, Hol 
Ink, indelible .. 
Ink. stamping 
Inks, Gangerous. 
Inks, printing . 
Insanity in animals. 
Insects, annual battle wit 
Insects, labor saving . 
Invention. what it bas done. 
Inventions, great.. 
Inventions, new. 
Inventions, recent fo a 
Inventions, recently patented, 
12. 28. 44, 60. 76, 92, 108, 124, 140, 
156, 172, 188, 204. 220, 252, 269; 
284, 300, 316, 332, 348, 362, 380, 
395, 806, 406, 
Inventor, the cldest .............. 
Inventors, warning to a 
Iron, hot, and carbon dioxide... 
| Iron trade, the American. 
; Ironwork, cleaning......... 
Island of Bornbohn 


J 


Jackson expedition, return .. ... 
Japan........ - 
Journals in foreign languages... 


K 


Kaiser Wilhelm der Grosse...... 
Kaiser Wilhelm, new record 
Kaiser Wilhelm, steamer.. 
Kelvin, Lord.............0.. 
Kinematograph, novel use 
Kineoptoscope, Wray’s. 
King of Siam........ .. 
Kite balloon, Parseval. 
Kite flying, high ana 
Kite signaling...... 

Kite, Weatber Bureau. 
Klondike gold regions 
Klondike, railway to. 

Klondike’ region, map of 
Klondike, wealth of the.. 
Knots converted into miles. 


L 


Laboratories, scientific, moder us 
LLaboring classes of Mexico 
Lace, the cifferent kinds,... 
Lachine Rapids power plant 
Lake village, Celtic. ..... 
Lakes, Swiss/depths of 
Lamp, bicycle bakes 
Lamp, bicycle, acetylene 
Lamp, dar& room 


135, 
Lamp, phosphorescent, Puiut’s : 
landmark, engineering, remov.. 

Landor mission, failure 0 


Landscape art... 
Landsiide, curious. 
‘ Lands, public, vaca 
; Lantern, Monarch 


Lantern slides, devel: ping 
Lasgo, the.. -. : 
Latne, foot, improved. 
Launch, hunting 


Lawn mower, eaauline 
{ Lawn sprinkler.......... 


Lead nitrate as disinfectant ...: 
Leather, fixing to metal ...... ae 


Leather, photographs upon...... 


a 


+ 848 


40 


Lvory, history of..... Saleh sisiae' se "1 995 


#26," #260 | 


Leather, waterproofing 
Length, standards of 
Librarian of Congress, 
Library, Congressional 
Library, Menelik’s 
' Library, new, Washington 
: Library, New York Public 
Library of electrical books.. 
' Life, Arctic, in glacial times 
Life saving device 
Light, city, from refuse. 
Light, electric, and e esigh 
Light. electric, Hartford. 
Lighthouse, Penmarch . 
Lighting devices, distance . 
Lighting, vaccum tube..... 
: Lightning avertedtby smoke. 
Lightning, effect on oak.. 
Lightning, thunder and fear. 
Lightning, trees and 
Lightship at Hattera: 
| Literature chemical... 
Lizards, color Changes in 
Lock, nut, Hartman’s.. 
Locomotive counterbalance 
Locomotive. Heilmann... 
Locomotive, mountain 
Locomotives in ZePan 


Maasdam, ship, accident ......... 344 
Machinery, sectionalized... 
Machinery, U. 8., 
Machines, polish for.. 
Machinist, the Ameri 
Madder root.. : 
| Magic flowers... 
Magic, new book 
Magnesium, atomic 
Magnetism, earth’s, variatio 
Mail catcher, Ayars.. 
Mail catcher, railway. 
Mail service, pneumati 
Mail service, rapid, new.. 
Mailtube system .. .. 
| Malpighi, monument to. 
Man, mental evolution 
Manganese in trees.... 
Manufacturers, hint to.. 
| Manuscripts, alteration in 
Maonuscripts,,old, finds of... 
Manuscripts, restoration of 
Manuscripts, sale of 
Map, a tapestry... .... 
Marble, biack, artificial. 
Marble, coloring. ......... 
Marine, merchant, statistics 
Mask,iCarthaginian 
Massachusetts, engines of 
Massena, canal at . 
Mastodon, Ree of.” 
Materials, building, testing . 
Mathematics 
Mauna Loa, life on.. 
Mayer, AJfred M....... 
Mayer. Prof., death of.. ‘ 
McClure, Prof., death of... 
Medal to Scientific American.. 
Medical Corgress, International. 231 | Pb ysics 
Medicine, sales, Argentine law.. 275 
Medicines, origin of......... : 
, Measurement of 
Menan er, a lost play of.. 
Menelik, library of........ 
Mesa, enchanted. Mexico... 
Mesa, Prof. Libbey conquers 
Metal, a new............... 
Metals, castings, shrinkage. 
Metals, fatigue of . 
Metals, the precious 
Metempsychosis. 
Meteorite. story o 
Meters, electric .. .. 
| Mexico, lab ring cla: 
Mice, driving away.... .. 
Microbe of seborrhea, 
| Microbes, note on... 
: Micromotosco C..... 
igration of things 
pi SCUrIZInR 
ouse, the. 
Minera) waters. 
Minerals, two new.. 
aia placer, concentrator for 


. Maria, bust of.......... 
Mont Blane, recov. of body on 
to Lord Leighton 
. Monument to Malpighi... 
Monument to William I 
Mortality, rate of..... 
Mosaic from Tunis . 
Mosq uito remedy. 
erpetual... 
Motor, air, Cooper’s. 
Mould to solder pipes. 
Mount Mayon, eruption.. 
Mount Saint Blias, ascent .. 
Mount Vesuvius, eruption of 
Mount Washington preserving. rit 
Mountain, Rocky, el 116 
Mountains and color forms...... 
Movements controlled by ideas.. 371 
Mower, Jawn, *314 
Mucilage boftl e€ cover 
Mucilage (7262) a 
Mummy, crocodile . 
Mummy of Pharaoh a 
Museum, British, visitors. 
Music, influence of. 


Nail bolder, hammer 
Nail, old, in old woo 
Nansen Dr. arrival o 
Nansen’s outfit here. 
Naphtha industry, Ba 
_ Nationality and scenery. 
| Nature as an educator. 
Natural history notes.. 
Navy, U. S., drill in ... 
els, number 0 
Navies, United states and Spain. 209 
Nebraska Exposition,....... .... 154 
Negatives, wusbing.......... dis 
Negligence, what constitutes. 
Nerves. effects of drugs on. 2 
Net bolder for fire use........... -*294 
New York harbor improvement. 34 
New York, port, commerce....... 82 
Night season, influence of. 
Nile expedition, gunboats. 
Nile Valley, discoveries in 
Nobel bequest to science . ae. 
North Pole, quest of..... . 838 
Notes and queries.. ‘ 
Nut lock, Hartman’s 


Pipe, steel, 


Plants that 
Platinum, e 


imbing . 


Prosperity 
Psyeh 
asoline. 


Rail Joint su 
ey) Rail, third, i 


52, 278 


Recipes 


© 1897 SCIENTIFIC AMERICAN, | 


99 | Pad, horseshoe 
324 | Palace of Pharaoh, discov... 
195 | Palisades, preservaton of 
Panama Canal’s condition. . 


Platinum Cone. 
Polar expedition, Wellman. 
Polar problem, the.. 
Polish. machinery. 
Port of New York, commerce. 
Postal service, N. Y, improved... 
Postal tube, pneumatic as 
Postal tube system. ... 

Post, office fraud order, issue. 
Post test, spiritualistic 
Pow¢cer, smokeless........ 
Power, electric, Richmond.. 
Power plant, Lachine Rapids. 
Power plant, Kheinfelden.. 
Power station, a great. 
Power transmission, 
Power, water, age of.. 
Power, water, utilization... 
Presidents, cause of death... 
Printing in ’clouds.. 
Printing inks ; es 
122 | Prison Association exhibition... 
147 | Prison construction, steel.. *3: 
71 Projector, picture. 
Propeller, auxiliary 
Propeller, repairing a 


Recipes and notes. . 
Recipes, miscel‘aneous. 
Recipes, various....... % 


278 | Ozone, phosphorescence of 


Paper, wall, arsen cal 
51| Parasites of ants .. 
Parasites of the fly. 
Parian chronicle, Jiiscovery of.. 
Paris bazar fire.. Srhhestiedaics 
Paris Exposition, 1900.0 
Parthen: n inscrip. deciphered... 
Fatent attorneys, methods 
Patent attorneys, registration. . 
-atent business, fraudulent. .. 
Patent competition, disrep.. 
Patent decisions, recent... 
- 246 | Patent firm disbarred... 
Patent issue, a record. 
Patent law amendments, 
Patent law changes... 
Patent law, the new Z 
: Patent Office reform. 
.. 101} Patent Office reform néeded.267, 
. 890 | Patent:Office reform, urgent..... 
355 | Patent Office rules abrogated 
119 | Patent Office rules, new 
20 | Patent practice, fraudulent. 
Patents, American, recent,. 
Patents, lottery induced . 
M Patents of Pat. Office employe 
Patents, old, curious 
Patentees, dodge to defraud 


.. 379 | Paving, asphalt. 
in Germany... oe Pear tree, remar 


Peary expedition. retu 
50 | Peary off for Greenland. 
298 | Peary partv, return of... 
Peary, Lieut., in England. 
179 | Peary, Lieut., receives a ship... 
279 | Peary, Robert B.........-...-..0.+ #249 


-.-162 | Peat bogsof East Friesland 
-*116 | Pelican rookery, great. .... 
. #100, *168 | Pen, electric iight 
ube.... 67] Penmarch lighthouse 
-. 19] Pension roll, a big.. 


. 313 | Pensions, old age.. 
- .| Pensions, U. S., for one ‘Year. 
. 179'| Pere Marquette, ferryboat.. 
390 | Perfume in flowers 
Perpetual motion. 
Perspiration, tox icity of. 
Petroleum. California. 
Petroleum stove 
Petroleum wells, Los Angeles 
Pharaoh, mummy of a 
Pharaoh, palace of........ 
Philippium, new element... 
Phonograph, application of. 
Phosphorescence of ozone,. 
Phosphorescencein plants 
Pbotochronograph, new. 
Photography, submarine. 
Photographs, intensifying 
Photographs, luminous. 
Photographs on watch cases. 
Photographs upon leather. 
Phthisis, serum for 
Physicians, congress of.. 
Physicians of the United States... - 


Pictures for the lantern. 

Pictures, Lady Wallace’s. 
Pile driving, obstruction to 
Pipe Cieaning apparatus. 
industry.. 
Pipe. tobacco, Hannaford’ 
Pipe, tobacco, new 
Pipes, flush your. 
Pipes, soldering, 
bith of sunflower. 
Plagne, bubonic.. 
Plague, serum for... 
Planetoids, discovery 
Plant protector, Naylor 
Plants. forcing. . 
Plants, sleep of.. 


oneness of fear, 
Pueblo house 
Pullman, George M., death of.. 

Pump for tires..... a * 
10 | Pump, the largest.... 
Pyramids, problems of.. 


- - 197 
Mutoscope, Casler...........2...+¢ *260 R 
N Race of automobile Carriages: 4 
Race of motor cycles 
*122 Races, colors of.. 


Radiographs, taking 
Rail deflections, photographing. , one 


iP ort an 


5 Rails and rail fastening 
351 Rails, expansion of.... 
: Rails for wagon roads . 
Railroad building, fast. 
Railroad in Alaska 
Railroad, N. Y. C., 
Railroad’ speed, Fast, ates 
Railroad tie, Miller’s... 
Railroad to Hudson Bay.. 
Railroad to Yukon valley. 
Railroads, electricity on.. 
Railroads of Austria.. 
Railway crossing signal 
87 Railway in China 
33 Railway, inclined plan 
Railway mail catcher. .* 
Ie Railway, single rail 
Railway speed, fast 
Railway switch, auto 
Ruilway, underground, Bost n, 
163, *184 
Railways, electric, New York . 
Railways, electric, of Europe 
o Range finders, new 


QUCBIEY.s. ecdicieceeeseedgeius wees 67 
Observatory, Yerkes..... 
Occupations of SS ercane 
Oil can, Bell’s.... ....... 

Oil fuel, trialof .. 

Oil wells, boring at sea. 
Oils, spontaneous combustion... 359 
Old age pensions, Germany. 
Oranges, improved varieties 
Ordnance, beavy. new method 
Ore concentrator, Moore’s.. 
Oven and stove, portable 
Oysters, artificial. . 
Ozoue, atmospheric.... 


Rapid transit, New York. 
Kapid transit scheme, a 
Rats in ~cilly Islands.. 
Rattlesnake poisoning.. - ‘ 
Rays, X, and glowworm light 
99 | Rays, X, exam, of painting by. 
Rays, x. for photog. flowers. 
Rays from focus tubes 
Rays, X, in Custom house. 
Rays, X, in mining...... 
Rays, X, study of . 


NC. 


: Sand blast to clean iron.. 


| Silicon carbide in steel manuf. 


; Skeleton, paper. . 


. Smoke per ton of fuel 
» Snake 


Redwood trees, giant 
Refuse, city, disposal .. 
Refuse cestructor plant 
Reindeer of Alaska... 
Relics of Nansen expe 
Report of the War Office. 
Report secretary of Interior. 
Respiration, influ. of music ou! 
Rheinfelden power plant. 
Ribbon books for the blin 
Riding, weight reduced Be 
Rifle, Savage.......... 

Rinderpest....... 
R.ver Scheldt, be ‘ 
Roads built too fast............... 

Roads, country, wagon trackson 98 


Rockies, climbing the . .......... 116 
Roeblingite, new mineral. Cais eed 
Roentgen and hisrays.. 54 
; Roentgen Society, a 150 
Rolier boat, Knapp’s 391 
Roller boat problem. 274 
Poller boat. the latest .. +310 
Rooms, damp, test of. 91 
Rotifers............ ¥75, 
Rubber substitutes «. 196 


s 


Saddle bar, Woster’s. 
Salt habit,the........ 
Salvage appliances.... 


Sandstone. efflorescence in 
Sash holding device: 


School fire dri 
School of fire extinguishment. 
School, textile, Lowell 
§chools, medical. of U. States 
Schutzenberger, Pref. death 
Science, modern, advance of. 
Science, Nobel’ 8 bequest to 
pelence: powg.® 3, 38. 55, 7h. 
102, 122. 150, “Tio, ‘ids, 203. : 
231, oe 246, 279, 208, 310, 3 
343, 359, 375, sal 406 
Science utilizes whole ox 228 
Scientific American in Russia 
Scrap pile, treasures of....... ... 
Screw, gi miet. inventor of ‘ 
Sculptor, profits of.. 
seat post, bicycle. . 
Secretary of Interior repo 
Secretary of War, report... 
Seerctivns of umbelliferz 
Seed, distribution of.... 
Seismograph, Marvin. 
Serum for phthisis ... 
Shafts, support for.. 
Shaker, grate, Stroh’s 
Sheep bolder, Ralston’s 
Ship canal, Baltic.. 
Ship canal, Florida 
Ship canal, proposed 
Ship Maasdam, accident. 
Ships, ballasting of 
Ships, war, in fieet practice 
Siam, King of............. 
Signal, railway crossing.. 
Signaling. acetylene for 
Signaling by kite 


Simpson, James E., death oF 


Sleep, how tozoto .. . 
Sleep, inducing, new method .. 
Slides, lantern, toning............ 2 
Smithsonian, questions asked. 
Smoke and storms. 


vison. antidotes for 
Snow, fighting, on railroads. 
Snow in balls .. 
sociology, experi 
Soils, supporting power 
Soldering iron. Barber's 
Soldering pipes. mould fo 
South America, our trade 
Southampton, record, new... 
Speed and endurance, humzn. 
Speed indicator 
Speed, ocean, fast.. 
Spiders and their prey. 
Spiritualistic post test. 
Spiritualistic ties... ..... 
Spots, red, on plants 5 
Spraying apparatus, Black’s. 
Spring, the 
Sprinkler for lawns... .. 
Station announcers, Seine. 
Station, central, great... 
Station. Grand Central, 
Statistical research... 
Stacue of Tubal Cain... 
Statues, bronze, casting... 
Steamboat. lengthening a 
Steamer Cymric.......... 
Steamer Empress Queen. 
Steamer, ice breaking... 
Steamer Kaiser Wilhelm... \*. « 243 
Steamer, stern wheel, voyage.... 115 
Steam saver. efficient. ... 
Steam trap, Heintz.. 
Steam turbine, the... 
Steamer Kaiser Wilhelm.. 
Steamship Company, !’aci., new. 331 
Steamships, tug between......... ¥376 
Steel fortubes, manufactire... *312 
Steel pipe industry #265, *392 
Steel, manuf., silicon carbide i 187 
Steel’ wagon tracks on country 
roads 
Stimulants, nerve, abuse of. 
Stone, building, column of 
Stones, coloring............ 
Storage battery, the.. 
Stove and oven. portabie 
Stove, petroleum.. 
Stoves, partition for. 
Strawberry growth, p: 
Street railways, eledtrie 
Streets, Krench, lighting 
Strikes in Great Britain. 
Strontium, discovery of ......... 341 
Students of German universities -_ 
St. Lawrence bridge.... . ....... 
St. Lawrence, deepening. . 
St. lawrence River canal. 
Subway, Boston........ 
Subway, Boston. open. 
Substance, lightest known . 
Suger and muscu ar exertion. 298 
Sugar, beet, farm and factory.... 130 
Sugar, beet, industry. 322, 323, 339 
Sugar, beet, manufacture. . *72 
Sugar industry of United States. 66 
Sun dial, prize for.. 
Sun. eclipse, 1898 
Sunflower pith.. 
Sunstrokes in New Orleans..... 
Superstition concerning figures. 85 
Surgical operation, novel 
Surgical operations, time. 
Surveys, geological, U. s: 
Swamps, cypress, deep. 1d 
Sweden, trade marksin 
Swiss lakes, depths of.. 
Switch, railway, automatic 
Switch, time, automatic..... 


I} 202 
DL B11 


Syncb ronograph experiments.... 231 
Syncope at high altitudes........ 310 
v 


Table, dining, redwood........ 20 F847 
Table, mavic......... ts 

‘Tallow tree, a new. 
Tan, removal of (7i7]).... 
Tank tor model ships 
Tanks, large, collapse of 
Telegraph cable to Iceland... 
Telegraph system, sextuplex. a. 99 


‘Lelegraphy without wires........ 298 
Telescope, new, Greenwich .. .. 55 
Temple of Wingless Victory...”. 
Temple, Roman. discovery 
Tension, bigh, and altitudes 
Textile school, Lowell. 
Theater of Orange see 
‘Thermo-element,new . 
Thermopy!z, discoveries 
Thunder boli, destructive. . 
Thunder, lightning and fear 
Tie, railroad, Miller’s....... 
Ties, spiritualistic...... 
‘Time switch, automatic 
Tire, bicycle, Hamp’s.... 
‘lires, rubber, pump for 
Tire cement............- 
Titanium, metallic... ... 
Tobacco pipe, Hannaford’s 
Tobacco pipe, new ........ 
Tomb, Punic, at Carthage. 
Toning, platinum and gold.. 
Toning solutions, photo.. 
Tools, American, in Germany 
Torpedo boat catcher.. 
Torpedo boat trial.. 
Torpedo, firing a. 
Tortoise of the Seychelles. 
Tortoise shell, mitation.. 
Town and cape, saving a .. 2 
‘lrackways for wag ns, steel..... 
Traction, electric, high speed.. . 
‘Trade, foreign, extension of.. 
Trade Irark decision, British 
‘Trade mark decisions... . 
‘Trade mark laws, Swedish... 
Trade marks, jeopardizing. . 
Trade marks, registering. . 


Trade of South America... 114 
‘Trades unions, medizeval. 5 
Train, the fastest ...... 99 
Tran.way line, Vienna. 57 
Trarsmission, electri 149 
Transmission, power *212 
Trap, steam. Heinz. +68 
‘rreasures, Borghese. 37 
Treasures of ascrap 390 
Trees and lightning... 186 


Trestle, improved... 
Treves, excavations a 
Trick riding... .... 
Tripe and onions... 
Trolley car ambulan 


Trolley ride, a long....... 268 
Trolley road wagon........ 7296 
Trolley system, New York *69 
Tolley, Van Depvele. .*106 
Truck, car, Weston’s. #324 
Truffle, reproduction ‘of. . 186 
Tubal Cain, statue of ~ 260 
Tube, boiler, corrosion of =. #168 
Tube, steel, industry... 13312, *392 
Tuberculosis, cure for .. .. 3 
Tuberculosis, pulmonary . 251 
Tubing, steel, manufacture... 17.04965 
‘rug 0. War, 1849. *376 
Tuna of the Pacific.. *59 
‘Tunnel, Gravehals... - 389 
‘Tunnel, Hudson River.. 98 


Tunnel, rapid transit, New York 114 
‘Turbine, steam, the... .... 886 


‘Turbines, a notable pair cee ¥ 193 

Turbivia, latest performance ... 67 

‘Turrets, warship, operating...... 310 

Tusayan Katcinas.. —....... 2... 

Typewriter, Rem-Sho......... 0 888 
U 


Umbellifere, secretions of..... a 
Umbrella boat. : 


Umbrellas, care of.. , 134 

Universe, extent of th «» 124 

University of California....... .. 119 
Vv 


Vaccinationin England........ oe 246 
Vacuum tube lighting...... hs 
Value, instrinsic, is there? 
Valve, reversing........... * 
Valve, slide, balanced 
Valve testing device.. 
Vaseline, testing....... .. 
Vehicles, auto, in warfare 
Vessels, merchant, of U.S. 
Victoria regia........... 
Vistascope, Eddy’s... 


w 


Wagon, road, trolley... .... 2296, 
Wagon tracks on country Toads. 98 
Wall paper, arsenical .... 
War office report, annual. 
Warship turrets, operating 
Warships in fleet practice . 
Washing machiue, Pitzler’s 
Waste, New York, disposal 
Watch case photographs. 
Watches, severe test oor 
Ww aterproof wood.. 
Waterproofing leather. 
Water filtration... ... 
Water power, age of.. 
Water power, utilization. 
Water, pure, does it pay? 
Water, sterilization of.. 
Water. sterilizing....... 
Water surply of Greece 
Water, tbe drinking of. 
Waters, mineral, as cur 
Wealth. ancient. 
Weapons, war, m 
Weather Bureau exhi 
Weather Bureau, origin of. 
Weather Bureau, Switzerlan 
Weather predictions, astronom.. 105 
Weather prognostications. . 
Wedderburn disbarment 
Weeds, how distr buted 
Weeds. troublesome. . 
\\ eir, automatic a 
Wellman polar expedition 
Wells, oil, boring at sea .. 
West, Far, settlement of . 
Whale, death of, curious. . 
Wheat as source prosperity 
Wheat crop, hanaling the. 


Wheel, fly, bursting of.. a 
William I, monument... 285 
Window beads, improved ¥214 
Wine frcm leaves......... « 826 


Winged \ ictory, figurehead . : a7 
Wood for ship fittings... ... ” 904 
Wood, Prof. De Volson, death... 19 


Wood: to blacken,.......... + 213 
Wood, waterproof....... « 326 
Wrench, monkey, Avery's. 8. coe 
Writer, superstition of a. 7 85 
Writing, antiquity of... .... 6... * 186 
Y 
Yacht Ellide, speed of.......... .. 890 
Yacht, the fastest afloat. 8 


Yachts, steam, notable 
Yakish ‘Indians, last of... 
Year of plenty i in Kansas 
Yerkes Observatory........ 
Yosemite valley, survey. of 
Yukon region, geology... 
Yukon region, map of. 
Yukon vailey, railroad to. 


Z 


Zola, superstition of........ .. 85 
Zoological Garden, New York... 356 
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SUNART PHOTO CO. 
ROcHESTER, N. Y. 


Send your business card 
for 150 p. 18% catalogue. 


5 Aquepuct STREET, 


There ts Comfort in it. 


Failure to investigate the merits and price of 


THE HARTFORD 


before buying a typewriter will occasion regret. 
THE HARTFORD TYPEWRITER co., Hartford, Conn. 


THE NEW BRISTOL COUNTER 


SRS TOE < 
THE Bheanviacrea TERS 
€:1:ROOT, BRISTOL. CONN-U.S.A- 
SS er Patenteg April. 71890 


Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000.000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. [2 Send for circular. 

- ROOT, Bristol, Conn., U. S. A. 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
Builders of Stee] Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 


W. E. CALDWELL CO., 
217 E. Main Street, Louisville. Ky. 


THE U. S. GOVERNMENT 


buys only the best. When inthe market for merchand- 
ise it obtains samples and submits them to rigid expert 
examination befure placing its order. Since 1890 the 
Government has purchased MASON & HAMLIN 


ORGANS««PIANOS 


exclusively for the equipment of its Indian schools as 
well as for the ships of the * White Squadron.” Wise 
men profit by the experience of others. The experience 
of the Government experts is available for every one. 


MASON & HAMLIN CO., 


Boston, New York, Chicago and St. Louis. 


Fitchburg « 
e Railroad 


between 
New England and the West. 
J. R. WATSON, 
General Passenger Agent, 
Boston, Mass. 


Sander cylinder adjustment, F. E. Schmitt........ 
Sash lock, J. N. Ahren3.................00008 

Saw frame, buck, KE. ‘I’. Ladd 
Saw handle, S. N. Hall. 
Saw set, F. W. Steele.. 
Seaffold, H. McLaughli ‘ 
Scaffold ledger board sup 
Scale printing register, weighing, Ww H. Sar; 
Seale, weighing, E. A. Terpening 
Secondary battery, P. F. Ribbe 
Seeding machine, I. D. Stevens. 
Sewing machine, Hugg & Schut: 
Sewing. machine looper operating 

. Ke 


595, 445 
595,511 
a 


Sewing machine trimming attachment. F. Curtin. 
Sextant, F. J. B. Cordeiro 
Shade bracket, G. Bell 
Shade or curtain fixture, H. H. Forsyth... e 
Sheet metal rings, device for forming annular, J. 

A. Carlstedt « 595,287 
Shell, high explosive, J. J. Perisse . 595,466 
Sheller. See Corn sheller. gan ite 
Sieve, H. FOecKe.......... ccc cece cece eee e cece ween eens O90, 37 
Signal. See Railway signal. 

Signal indicator, electric, M. Mercier 
Signaling apparatus, electric, W. E. Decrow. 
Sink, W. Love................. 

Skate, roller, ‘I’, K. Daniels 
Snow guard, Fox & Snyder.................. 
Soldering machine, Walker & Minnemeyer 
Spanner wrench, adjustable, R. k. Hall.... 
Spring motor, rotary, M. H. Wilson.. 
Stacker, pneumatic, C. 0. Heggem.. 
Stall, animal, W. M. Underhill...... 
Stamp handle, W. Kimball...... 
eran: mill, Reynolds & Cheshire. 
Starch, treating, C. Pope...... 
Steam boiler, J. R. Vance 
Steam generator and hot water 

Meier... 

Stcel, manufacturing, C. D. ‘Liatas.: 
Stoo! or chair, J. W. Snell, Jr 
Stop motion, so ‘A. Bolen... 
Stopper. See Flue stopper. 

Stoppering and hermetic closing for jars, etc 

Joynson & Harrison. 
Store service trolley trac na 
Stove or range conductor hood, Ss. F. Put 
Strainer for milk pails, detachable, P. Pfeil. 
Surgeon’s operating table, F. W. Loughran... 
Table. See Surgeon’s operating table. 
Table attachment, C. Heller................ceeee eee 
‘Pank. See Grain tank. 

Tap wrench, H.B. Keiper............. 0 cece ce ee ee eee 
Ticket and cover therefor, mileage, H.M. Wright 
Tie. See Bale tie. Railway tie. 


59 
: 595, 589 


Lo. 695,641 

"2 595,319 
1 595;352 
595,433 


595,312 
5Y5,423, 


595,485 
595,300 


Tile, mosaic, C. R. Lam 
Tire, bicycle, W. A. D. Graham.. 
Tire inflater, coin-controlled, J. B. Ligon 
'Tire, pneu matic, E.G. Van Zandt 
uir 


f 39 
95,4 22 
+ B8B M0 


Tire, rubber, W. Lan; 


Tobacco pipe, L. Richards 
Tongue iron, F. Linnemeier 
Tool, combination, W. Clough.. 
Toy, ring twirling, C. M. Bartholomew 
Track and switch for beef houses, C. A. Konz. 
Track brush and scraper, L. C. Martin. 
Transformer, W.S. Moody 
Trap. See Animal trap. 
Trolley stand, S. H. Short 
Truck, car, T. M.Gallagher.. 
Truss and bridge, C. M. Horton... 
Tubes with pliable material. machine for ining 
metal, E. T. Greenfield...... 0.0.0.0... ccc ee eee g 
Turbine, elastic fluid, C. G: Curtis... 5 
Turret for cars, bomb proof, E. H. 
Typewriter arm, W. B. Hopkins... 
mbrella, folding, c. J. Holman 
Universal joint, L .S, Gardner 
Valve gear, J. H. F. Jacoby 
Vaporizer, G. H. Bell.. 
Vehicle b ody and seat, 
Vehicle, ice, J. F. Fisher 
Velocipede, ’P. H. Brennan 
Velocipede pump attachment, 
Vise, quick acting W.J. O’Brie 
Wagon brake, R. M. De young 
Washing apparatus, rare. 0. Hallensieben. 
Water closet, C. A. Freeman.............. 
Water column, E. BD. Cain... 
Water gage, J. S. Long...... 
Water heater, O. Schlemm er. 
Wheel. See Fifth wheel. 
Wheel, D. M. Dearing 
Wheel rim and tire, vehicle, H. R. Osborn 
Whip socket, Shaw & Redmond............ 
Window, W.F. McIntosh............. 
Wire fabric machine, A. T.. Kitselman. 
Wrapping machine, 8. D. Tripp 
Wrench. See Combination wrench. 
wrench. Tap wrench. 
Wrench, G. W. Anderson 
Wrench, M. M. Le May.. 
Wrench, W. F. Sellers 5 
Zinc ores and zinkiferous ores for smelting, pre- 


. 595,403 
595,659 


Spanner 


595,638 


paring, E. A. ASDCrOft..... 0.0... cc cece eee eee eee 595,513 
DESIGNS. 
28,031 


Bench, duet, P. H. York........... ccc cece ee eee eee eee 
Bottle, H. Esser........... ” 
Brush back, F. N. Osborne.. 
Bushings, lower member for, G. aig 
Cabinet, cylindrical, E. H. Bilis. A Denia Guanes 
Cabinet frame, prescription, J. 
Cap, Be Israel oa cireisc ein oi aen rede cteebacea acess 
Card case attachment W. P. Ordway 


Dust pan, W. 
Game board, D. “Du Bois... 
Game board, E. A. Tourn 
Hook, garment and umbrella, W. Walker. 
Jar fastening bar, J. Schies... 
Jar lid clamp, J. Bonshire.. 
Music time division block se 
Paper box, F. E. Jones 
Plaited fabric, P. Gumbinner 
Puzzle block, G. E. Parmente 
Saddle cushion, W.I. Bunker 
Spoon or fork handle, D. A. 


te 


Statuette, Hicks & McGreer.. 0 28,056 
Stool pedestal, piano, P. H. Y: .. 28,030 
Velocipede saddle, A. E. Ames... +. 28,0386 
Wagon body, delivery, G. W. Knadler............... 28,035 


TRADE MARKS. 


Books, pamphlets and other printed matter, A. 


DIOL SU i. setestng Saye g tase DOGG a geese Sake STE Ss ae ee Dawe ae 30,966 
Boets, shoes and slippers, W. L. Douglas Shoe 

Company..... cece ceeeceeen sees 30,970 
Cigars, H. Nitzsche 984 
Coffee, tea and cocoa, Aston & Company 30,982 
Copper sulfate, Ward & Huntington.......... .. 80,976 
Fertilizers, plant, Bowker Fertilizer Company..... 30,975 
Gaskets and steam and otherjpacking, La Favorite 

Rubber Manufacturing Company.. 960 


Insoles, W. H. Wiley & Son 
Lard, leaf, White, Fev ev. Dex ter Company 
Leather, Calf, kip, cow, horse. goat an Shean: Ww. 

. Eisendrat & Company. tide Sothatea aay Natio eo kisses 30,973 
ncaieat compound used on wounds and sores of 


all descriptions, Wilson Brothers...............5 30,979 
Organs, Mason & Risch Vocalion Company......... 30,963 
Photographic papers and chemicals, Nepera Chem- 

cal Company. 


Remedies, catarrh, A. F. Richardson.. 
Rubber boots, shoes and overshoes, 
son & Compan: 
Shoe dressing, Herriott Brothers & Company 
Soap, J. Shepard, Jr 
Spoons, forks and knives, silver plate 
Crume Company............-...--00+ 
Sweaters, cardigan jackets, bathing sui 
and analogous articles of apparel, J. Werthei- 
mer.. 


Talking boards, 380,964 

Traps, safety ‘ackwater and se a 
BINS s sp esnce sense tne ok oetieieice 

Typewriter ribbons, J. R. Keatinge. 965 


Underwear and stockings, Lawrence Manufactur- 
ing Company 
Washing compound in the form of cakes, A. E. 
Barbeau... . cc cccecceceecscacscerccssesseeesseceevses 
Whisky, D. Netter & Company...............ce cence 30,983 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian parents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 

f complicated the cost will bea little more. For full 
instructions address Munn & Co., 361 Broadway New 
York. Other foreign patents may also be o 


for 


J. 


ing 


APPARATUS: 


131 Post Street, San Francisco, Cal. 


Production and Manipulation of Light, Acetylene Gas 


Generators, Electric Light Stereopticons and Animated Pic- 
ture Machines, etc. §2" Catalogues Free. 


115 & 117 Nassau Street, New York. 
« 189 LaSalle Street, Chicago, Ill. 
‘Acetylene House Light- 
Show Rooms, Broadway and 37:h Street, New York. 


B. COLT & CO 


SUSPENDER BUTTONS... 


often pull off. It does not i 
matter if you havea Bache § t 
elor’s Button in your pock- 2 
‘et. Slips on or off ina jiffy 

= and holds like grim death, 
KF withcut tearing the fabric. 
By mail for 10 cents. Illus- 
trated booxlet describing 
hose and drawer holders and 
other novelties using the Im- 
proved Washburne Patent 
Fasteners, sent for the asking. 


Sail 


i 


ican Ring Co. Box P, Waterbury, Conn. 


Americ 


Headquarters for 


DUMPING 
Horse (arts. 


Wide and narrow tires. 


our works—latamy, Pa.— 
toall points. 


HOBSON & CO. 
No. 4 Stone St., New York. 


FOR SALE The entire plant of the Hagerstown 

Steam Engine and Machine Com- 
pany, Hagerstown, Md., constituting the Ground, Build- 
ings, Machinery, Patterns, Drawings and Good Will. 
Line goods manufactured. Tractionand Portable En- 
gines, Thrashers, Saw Mills, Grain Drills and Corn Shell- 
ers, which are popular on the market. Hagerstown is 
well located, convenient to the coal and lumber regions, 
has fine shipping facilities, five competi Ha railroads. We 
solicit corresp. Adar. J.J. Funk Mer., gerstown, Md. 


STEEL STAMPS FOR MARISING L298. 
NAME STAMPS l10f PER LETT 
FIGURES ALPHABET. SETS. AT LOWEST -PRIC 
Pteaatittey CHWAAB STAMP&SEA 
MILWAUKEE. Wis. 


SEND FOR CIRCULAR. 
Electric Battery Motors. 
Motor No. ry 4in. kad sBewt Seated BS 
5x 7 Bunsen Cell. Eee 
Circular free. CG. M. Turnquist, 
16 South Clark St., Chicago, Ill. 


For Sale at Half Price! 


Complete Outfit, Machinery and Tools for light manufac- 
turing or experimentai work. H.R. M., Box 773, New York 


BRASS BAND 


Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free; it gives Band 
Music & Instructions for Amateur Bands. 


» LYON &HEALY. 98 Adams &t.,Chicago. 


cr “6 


24 Monitor Incubator. 
| Tll. 80-Page Cat. for stamp; 
f) tells all about Poultry. 
THE MONITOR CO., 
61 Wm. St., Middletown,Ct. = 


in all the many shows in 
which it has participated, 
there must be something 
n the superiority claims of the 
RELIABLE INCUBATOR 
Self regulating, entirely auto- 
matic, you put in the eggs, the 
Reliable does the rest. All about 
inte and Tany | things of value to 
altry n_ our new book. Send 10 cts. forit. 
Patt BLE iNGUBATOR & BROODER co, UINGY TULS. | 


50 YEARS’ 
EXPERIENCE 


TRape Marks 
DESIGNS 
CopyYRIGHTS &c. 


Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 


year; four months, $1. Sold by all newsdealers. 


MUNN & 0,36: sroadway. New York 


Branch Office. 625 F St., Washington, D.C. 


Boys and Girls can get_a Nickel- Plated 
Watch, also a Chain and Charm for selling 
13g doz. Packages of Bluine at 10 cents each. 
Send your full address by return mail and 
we will forward the Bluine, post-paid, and 
a large Premium List. No money required. 
BLUINE CO., Box 106 Concord Junction, Mass. 


VELOCITY OF ICE BOATS.—A COL- 


lection of interesting letters to the editor of the SCIEN- 
TIFIC AMERICAN on the question of the speed of Ice 
Boats, demonstrating how ard why it is that these cratt 
sail faster than the wind which propels them. Illus- 
trated with 10 explanatory diagrams. Ne Coes in Scr- 
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10 


cents. To be had at this office and oe ‘all newsdealers. | 


STEM WIND AND SET. 
CUT THIS OUT and send it to ua 
with your name and address ang 
we will send you this beautiful gold 
finished watch, by express for ex: 
amination. Youexamine it at the 
express Office and if you think it 4 
i, burgain pay oursample price$3, 5 
ia and expresscharges and it is yours, 

4 [tis magnificently engraved and 
t@ equal in appearance to a genuing 
$4 Solid Guld watch. A guarantee ang 

MF beautiful gold plate ehain anc 


Write today; this may not appeut 
Gagain; mention whether you wanj 
gents’ or ladies’ size, 


ba SSTIONAL MFO. % 10 IMPaRT INA £0, 


© 1897 SCIENTIFIC AMERICAN, INC. 


a a 
Ky 


Experts. Circular, 
domple Court, N. Y, 


TEACHING BY MAIL si 
WANTED 


MONEY SSRN ASIED be rush Revelties, Sot 
INVENTOR ssssorcemonagr write Bae ai 
MODEL MAKER Kzsts.Motets tor Bicctrieat and 


machinery. M. SANGER, 36 Cortlandt St., NEW YORK 


SPECTACLES § F. E. BAILEY sells 


spex cheap. Write 
for new optical catalogue. an Wabash Ave.. Chicago. 


Catalogues and prices of small rotary 
pumps. HOLMES BROS., Danville, [1]. 


% CATALOGUES FREE 
UNION MODEL WORKS 
@® 193 CLARK CHICAGO. 


| Foor AND POWER. LATHES PLANER S 
AND DRILL PRESSES. H. L. 8 
Agent, Manufacturer, 141 ei 143 W.2dS8t., Olsinnatt o 


Low rates of freight from: 4 


a of all kinds designed and per- 
hy tm 0 Mi 0 D E LS fected. Secrecy guaranteed. J.C. 


Seyl, 181 Madison St., Chicago. 


LACHINES, “Corliss Engines, Brewers’ 
nd. Bottlers’. Machinery. 


ICE: ar THE VILTOR 
MIG. co., $99 Clinton Street, Milwaukee, Wis. 


One to 2 tons daily ca- 
pacity. Challoner’s 
"| ons, Oshkosh, Wis 
AND_FOR SALE 


LANTERNS WANTED or’ excuance. 


HAR BACH &CO0.809 Filbert St.Phila.Pa 
NOVELTIES & PATENTED ARTICLES 
Manufactured by Contract. Punching Dies. Special 
Machinery. E. Konigslow, 181 Seneca St., Cleveland, O. 


SSS , WS PERE Sse 
EXPE TAL. SMALL 

sates MEW YOR STENGIC WERRS WOU NASSAU OY Nott 

WA N T E D foreman blacksmith in large ma- 
chine shop, one that has had ex- 


perience with trip hammers and general blacksmithing. 
State age and experience. Address D. F. M. Box 778, N. 


Bicycie, and Photo. Noveities_ 
low prices, 100 page cat. FREE 
MK. 8. CO., 82 Cortlandt St.,N.¥, 


7 FaacHINE 


Experimental & Model \ Work 


Gardam & Son, 45-51 Rose St.,N.Y. 


GAS GASOLINE. ENGINES 


Cirs. ani advice free. 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWER N.J. U.S.A. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. 1. 


Ter TELESC Crees 


W.& D. MO GEY. 
BAYONNE CITY. _N.J: 


THE MODERN ICE YACHT.—BY GEO. 


W. Polk. A new and valuable paper, containing full, 
practical directions and specifications for the construc- 
tion of the fastest anc best kinds of Ice Yachts of the 
latest, most approved forms. Lliustrated with engrav- 
ings drawn to scale, showing the form, position, and 
arrangement of allthe parts. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 624. Price 10 cents. 
To be had at this office and of all newsdealers. 


THE CROWN Bone Cutter 


for cutting green 
bones. For the Poultryman. Best in the world. 
} Lowest in price. Send for circular and testi- 
TY monials. Wilson Bros., EASTON, PA. 


2 Drying Machines 


)) fo for Grain, Sand, Clays, Fertilizers, Phos- 
phates, Green Coffee, Wet Feeds, Salt, 
ugar, Chemicals.etc. 15 Yearsin opera- 
» tion. Send for 6th illustrated catalogue. 
S. E. WORRELL, Hannibal, Mo. 


Che Scientific American 
PUBLIGATIONS FOR 1898. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 
Scientific American (weekly), one year, - - $3.00 
Scientific American Supplement (weekly), one year, 5.00 


) | Export Edition of the Scientific American (month- 
y) in Spanish and English, - - - - = 8.00 


Building Edition of the Scientific American 
(monthly), -  - - = = = = - 


COMBINED RATES 

in the United States, Canada, and Mexico. 

Scientific American and Supplement, - - = 7.00 

Scientific American and Building Edition, - - 5.00 

Scientific American, the Supplement, and Building 
Edition, -  - = =e 

TERMS TO FOREIGN COUNTRIES. 


The vearly subscription prices of Scientific American 
publications to foreign countries are as follows: 


U.S. English 
Money. Money. 
£8. 

Scientific American (weekly), - - - $400 016 5 

Scientific American Supplement (weekly) 6.00 148 
Building Edition of the Scientific Amer- 

ican (monthly), - 3.00 012 4 
Export Edition of the Scientific Amer- 

ican (monthly) in Spanish and English 3.00 012 4 


ComBINED RATES TO FOREIGN COUNTRIES. 


Scientific American and Supplement, - 850 11411 
Scientific American and Building Edi- 

tion, - - - - - - - + 65 169 
Scientific American, Scientific American 

Supplement, and Building Edition, -11.00 2 5 2 


{= Proportionate Rates for Six Months. 


The above rates include postage, which we pay. Re- 
mit by postal ur express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


416 


Scientitic 


American. 


[DECEMBER 25, 1897. 


Movertisements. 


ORDINARY RATES. 


Inside Page, each insertion, - 75 cents a line 
Back Page, each insertion, - - $1.00 a line 


(= For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate Jine—about eight 
words per line. This notice shows the widtb of the line. 
and is set inagate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


Eclipse : Bicycles 


FITTED WITH 


Automatic Zoaster and Brake. 


] 
3 
9 


Wheel Because 
Always Your feet 
Under Are always 
Perfect On the 
Control Pedals. 


The Coaster consists of automatic clutch in the 
rear sprocket, which is thrown out of gear by hold- 
ing the pedals still. Ihe machine moves on with 
the chain and sprockets stationary and your feet 
on the pedals. 

The Brake applied by back pressure on the ped- 
als. which throws a spoon on tire of rear wheel. Re- 
leased by forward movement of pedais. 

Touring Made Easy. Street Riding Made Safe. 
(= Send for Circular describing in detail. 
ECLIPSE BICYCLE CO. 

Box X, ELMIRA, N. Y., U.S. A. 


THE 


\\ Motor of 19°" Century 


Used ens 


BY ANYONE 
FOR ANY WORK 
No Fire! No Boiler! 
No Gauges! No Engineer! 
No Ashes! No Danger! 
Cost of operation about 1 Cent 
an hour to each indicated H. P. 


ECONOMY, RELIABILITY, 
SIMPLICITY, SAFETY, 
{ Catalogue, Testimonials, etc., by addressing 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


PRIESTMAN SAFETY OIL ENGINE 


“A thoroughly successful commercial En- 
gine using a Sufe @il.,—Franklin Institute 
No Extra Insurance, No 
Steam, No Gas. No Gasoline. I 
Reliable, Sate, Economical, 
and Convenient. Chosen by "% 
Nine Goverrments. Usedfor § 

near! cman Cue. Use. 
PRIESTMAN Incorp’d, 
530 Bourse Building, 


Philadelphia, Pa. 
Bristol's Recording Instruments. 


Pressure Gauges, Vacuum Gauges, Volt- 
meters, Amperemeters, Wattmeters, and | 
Thermometers, make - continuous records | 
Day and Night. Will pay for themselves. 
‘Every instrument fully guaranteed and 
sent on 30 days’ trial. (8 Send for Circu- 
lars and Spe imen Chart. 


The Bristol. Company Waterbury, Conn. 
RE EM I BE Ee ee Ee ee Ue Ue 


A * 
Smith & WH 
Wesson Revolver 
in your bedroom 


is even better than a nerve tonic. 
4a Descriptive Catalogue. 


SMITH & WESSON, 


14 STOCKBRIDGE Sr., 
SPRINGFIELD, Mass. 
eM LE EE Ee Ee Ee Ie Ee NE ee Ue 


Ray Cubes 


WITH AUTOMATIC ADJUSTABLE 
VACUUM ATTACHMENT. 


Impossible to run too high in vacuum. 
Life prolonged indefinitely. 


Roentgen Ray Apparatus: 


Coils (Induction and High Fre- 
quency’, Fluoroscopes, Mo- 
tor-Generators, etc. 


MINIATURE 


Candelabra, Series, Decorative, Battery 


EDISON DECORATIVE & MINIATURE LAMP DEPT. 
(General Electric Co.) Harrison, N. J. | 


Ncales 


Money. 


All varieties a tlowest prices. Best Railroad | 
Track and Wagon or Stock Scales made. | 
Also 1000 useful articles, including Safes, | 
Sewing Machines, Bicycles, Tools, ete. Save | 


Lists Free. CHICAGO SCALE Co., Chicago, I. 


OLE 
R 


ESTER. 
Y: 


sp 


| [er Send ve. cents ‘or catalogue. 


INCANDESCENT LAMPS, | 


FOR 


Weight Onl 
40 pounds. 


Shows a Life Motion Picture 16x20 feet. 


So simple in construction a child can operate it. 


A Big Money Making Business !| 


PUBLIC EXHIBITION OR PRIVATE USE. 


The CINEOGRAPH 


A LIFE MOTION PICTURE MACHINE, 


IN COMPLETE RUNNING ORDER, AND 


Fifty Feet Films Free! 


ALL FOR $75.00. 


Send for Illustrated Catalogues of Cineographs and Films, and 100 1'estimonial Letters from Successful Exhibitors. 


S. LUBIN, Manufacturing Optician, 19 So. 8th St., Philadelphia, Pa., U. S. A. 


UNS TOOLS &CYCLES 


ONG 
UST NNOCITE 


The most handsome, neatest, quickest and most easily 
acquired ornamental: ‘lettering. Based on mathematical 
principles, anybody can learn it in a few hours from the 

ethodical Textbook to Round Writing, complete with 
an assortment of 25 single and double pointed pens, 
postpaid, $1.10. ‘l‘he most practical system of lettering 

or maps, plans, book headings, insurance policies, di- 
plomas, legal documents, price tickets, etc. 
E "NEW YORK. 


KEUFFEL & ESSER CO., 44 Ann Street, 
MONITOR "233" EN GNES 


MARINE 


MONITOR Teer “ENGINE “0POWER C 
GEO. H. GERE sizes’ GRAND RAPIDS. MICH, 


SALES AGENT 


SEND 4 CENTS IN STAMPS FOR LARGE CATALOGUE 
VAPOR PAUNCH COMPLETE For $150 


AND UPWARDS 


Racine Yacht and 
unction, Wis., Box A. 


A SPLENDID HOLIDAY GIFT. 


MAGIC 


Stage Illusions and Scientific 
Diversions, Including Trick 
Photography. 


By A. A. HOPKINS. 
568 pages. 420 illustrations. Price, $2.50. 


This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. ‘he illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposés of 
the tricks are in many 
cases, furnished by the 
prestidigitateurs them- 
selves. Conjuring, large 
etage illusions, fire-eat- 
ing, sword-swallowing. 
ventriloquism, menta 
magic, ancient mazic, 
automata, curious toys, 
stave effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and _ illustrated, 
making a bandsome vol- 
ume. [t is tastefully 
printed and bound. 

Acknowledged by the 
profession to be the 


STANDARD WORK ON MAGIC. 


{> Circulur of Contents and sample 
illustrations free upon request. 


MUNN & Co.,, Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, N. Y. City. 
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SYNCHRONOGRAPH.—A NEW METH- 


od of rapidly transmitting intelligence by the alternat- 
ing current. A full description of the interesting ap- 
paratus of Crehore and Squier. 13 illustrations. SCIEN- 
TIKIC AMERICAN SUPPLEMENTS 1114 and 1115. 
Price 10 cents_each. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 


Eastman’s No. 2 Eureka Camera 
is a simple instrument for use with 
glass plates. Makes pictures 3% x 3% 
inches, and has space in back for 
three double plate holders. Safety 
shutter. Fine achromatic lens, 


00 


Price No. 2 EnrekaCameray Adel one flowste Hate 
holder, $4.00 


“6 Extra Double Plate Holders, each, 75 
s¢ Eastman’s Extra Rapid Dry Plates, $14 x34, per doz. .35 


For sale by ali dealers, Booklet of Eurekas and 
Bicycle Kodaks free at agencies or by matl, 


EASTMAN KODAK CO. 
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Che Fitty Dotar 
—>— Cribune 


The Best Wheel for the 
Price in the World. 


Do not think of buying 


until you have seen it. 


Che Famous Blue Streak. 
Faster Than Ever. 


Write for Advance Sheets. 1898 Prices Ready. 
(EB Secure the Agency if Possible. 


Che Black Mfg. Zo., Erie, Pa. 
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PATTERN. 


Endorsed by the Leading Carriage Builders. 
To Ripe Easy, Get RuBBER TIRES 
The Kelley, Maus & Co. Tireis the best on the market. 
G2 Write for Descriptive Catalogue. 
KELLEY, MAUS & CO., Imperial Ball Bearing Axle and 
Vehicle Rubber Tire Dept., 439 Wabash Av., Chicago. 


RAY CAMERAS 


Four Sizes. 
Eight Styles. 


Have all the improve- 
ments of others 
and more. 

They are “up-to-date” 
and the only Camera 
using our New Patent 
Plate Holder, which 
are the cheapeste most 
compact and most dur= 

able on the market. Catalogue Free. 
MUTSCHLER, ROBERTSON & CO. 
175 West Main Street, Rochester, N. Y. 


Wood 
Workers’ 
Tools. 


If you use or buy Woodworkers’ 
Tools, you will tind our. new. Cata- 
logue entitled ** WOODWORK- 
ERS’ TOOLS,’ a valuable assistant. It contains 400 
pages, over 1800 illustrations of all that is best in the 
line of Woodworking Tools and Machinery. Sent, post- 
paid, upon receipt of 25 cents. (Your money back if 
you're not satisfied, and you can keep the book too.) 


The Chas. A. Strelinger Co. 


Address Box 1234. DETROIT, MICH. 


Rochester, N. Yo 
Magic Lantern and Stereop- 
ticon Exhibitions pay well. Smali 


‘PROFIT: needed. 250-page catalog, 


descriptions and lowest prices of 
HIS everything necessary, FREE. 
JN THIS Mfg. Uptician, 49 Nassau 8t., N. Y. 


ALCO 
VAPOR 
LAUNCH 


Motor controlled from bow. Valve movement, 12 to 1, 
16 to 60 ft. Launches. ‘TI'win Screws a specialty. 1, 2, 
3, 5, 7,12 H.P. No. licensed engineer or pilot Te- 
quired. Speed and Safety guaranteed. No dangerous 
Naphtha or Gasoline used. No disagreeable vibration. 

Ge Send. Ten Cents in Stamps for 1897 Catalogue. 
Marine Vapor Engine Co., ft. Jersey Av. merset enon NJ. 


PIERCE 2 ACTUAL H. P. 


PRICE, Complete, $135.00. 
Made for Gas or Gasoline. 


MARINE ENGINES TO 4 H. P. 

16, 18 and 21 foot Launch Out- 
fits complete. _All sizes 

Stationary to 25 h. p. 

(Send for Circular of size wanted. 


PIERCE ENGINE CO. 
17.N. 17th St., Racine, Wis. 


Yes! It’s Crue! 


OLDS NGINE is operating at a cost of 


cent per hour per horse 
power. Other merits just as good. Finely adapted for 
different work. 


OLDS CASOLINE ENCINE WORKS, 
Box 418, Lansing, Mich. 
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WE. SUPPLY WHAT YOU. WANT, ANY 
THICKNESS© METAL» SIZE&SHAPE © HOLE? 
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BEATEN FOR QUALITY OR PRICE afd 


Artistic 
Hardware 


propose building, send 
gent’s Book of D Desig 


tion. 


Something for Nothing 


we cannot Offer, but. our Artistic Hardware is 


full value and always gives satisfaction. 


n 
lication that will greatly PReip you make a selec- 
Sargent & Co., 37 Chambers St., New York 


Sargent’s 
Easy Spring 
Locks 


If you 
for a copy of **Sare 
°»? a beautiful pub- 


© 1897 SCIENTIFIC AMERICAN, INC. 


This Deals Wind, Steam. or Horse 
wer. We ofer the 
WEBSTER 26 actual horse power 


GAS ENGINE 


for $150, less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
theretore we can make the price. Box- 
ed for shipment, weight 809 pounds. 
Made for Gas or Gasoline. 

=" Write for Special Catalogue. 


WEBSTER M’F’G CO., 
104 West 15th Street, OHIcAG 0. 


THE IMPROVED GAS ENGINE. 


Two cylinders in one casting. 
Occupies less space and weighs 
tess for its power than any engine 
made. Can be used wherever pow- 
er is required. Either sta- 
tionary or marine. No fire. 
No heat. No smoke. Noli- 
censed engineer required. 


G2 Send for catalogue. 


SINTZ GAS ENGINE CO., 
Grand Rapids, 
Mich., U.S. A. 


Aire You 
An Tnventor? 


Or are you interested in Inventions? 


In either 
case you like to know what is going on in the way 
of New Discoveries, the Improvements in Machin- 


ery and Manufactures, 
Science, the latest Inventions in Mechanism, 
Chemistry, Electricity, Photography, etc. The 
standard authority on all matters of Science and 
the Mechanical Arts is the 


Scientific American 


a sixteen-page illustrated weekly, that costs $3.00 
a year, or $1.50 for six months. Everything of 
interest to Scientists and Scientific Students, In- 
ventors, Patentees, Engineers, Chemists, Manufac- 
turers, etc., is gathered from all parts of the world 
and duly recorded in its pages. 


— | $pecimnen Copy Sent Free. 

Send Check, Draft or Money Order payable to 
MUNN & CO., Publishers, 
363 Broadway, New York City. 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS, 
ENEU JOHNSON & CO.’S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St opp. Duane, New York 


the Advancement of 


